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THE  ANTARCTIC  VOYAGE  OF  THE  “BELGICA”  DURING 
THE  YEARS  1897,  1898,  AND  1899.* 

By  HENRYK  ARCTOWSKI,  of  the  Scientific  Staff  of  the  Expedition. 
Since  the  date  of  the  memorable  voyages  of  Ross,  Wilkes,  and  D’Urville, 
the  record  of  antarctic  discovery  tells  us  of  very  few  enterprises  of  the 
kind  for  many  years  subsequently,  not  a  single  important  step  having 
been  taken,  after  these  voyages,  towards  the  improvement  of  our  know¬ 
ledge  of  the  antarctic,  until  the  moment  when  the  Challenger  pushed 
forward,  as  far  as  the  polar  circle,  among  the  ice  of  the  Southern  ocean. 
After  this  came  the  years  in  which  Prof.  Neumayer  and  Sir  John 
Murray  devoted  themselves  to  the  task  of  arousing  the  interest  of  the 
scientific  world  in  antarctic  questions,  and  stirring  it  up  to  new  efforts. 
In  this  they  at  last  succeeded,  for  it  is  doubtless  in  great  measure  due 
to  their  advocacy  that  a  new  era  of  research  has  now  begun. 

On  the  eve  of  the  departure  of  the  National  Antarctic  Expedition, 
organized  under  the  joint  auspices  of  the  Royal  Society  and  the  Royal 
Geographical  Society,  as  well  as  of  those  to  be  sent  out  from  Germany, 
Sweden,  and  Scotland,  I  wish  to  describe  to  you  the  doings  of  the  Belgian 
Antarctic  Expedition,  a  member  of  which  I  had  the  honour  to  be,  and 
which  was  the  first  to  winter  amidst  the  ice  of  the  south  pole — the  first 
of  the  several  expeditions  whose  combined  harvest  of  scientific  results 
is  destined  to  effect  a  complete  revolution  in  our  knowledge  of  the 
antarctic  regions. 

Now  that  the  continent  of  Africa  has  been  traversed  in  all  directions, 
now  that  the  centre  of  Asia  is  already  well  known  in  the  broad  out¬ 
lines  of  its  geography,  while  there  is  no  longer  a  possibility  that 

*  Read  at  the  Royal  Geographical  Society,  June  24, 1901.  Map,  p.  404. 
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anything  essential  can  be  added  to  our  geographical  knowledge  by 
voyages  to  the  north  pole,  the  efforts  of  explorers  must  inevitably  tend 
to  disclose  to  us  the  mysteries  of  the  “  Terra  Australis  itic<>guita.”  It 
is  not  merely  the  inaccessible  or  almost  inaccessible  coasts  of  the 
antarctic  continent  which  have  to  be  explored,  but  the  whole  broad 
expanse  of  ocean  which  bathes  the  lands  of  the  south  pole  as  well.  And 
we  can  form  no  estimate  what  philosophic  conclusions  will  be  reached 
from  the  mass  of  new  information  to  be  gathered  from  the  scientific 
exploration  of  so  vast  an  extent  of  the  surface  of  the  globe.  We 
must  steadily  advance,  and  history  will  teach  us  how  much  more  im¬ 
portant,  for  the  whole  future  of  the  human  race,  are  the  pacific  con¬ 
quests  of  science  than  all  the  wars  of  destruction  waged  between 
nations  in  arms.  1  sincerely  hoj^e  that  the  British  Antarctic  Expedi¬ 
tion  may  meet  with  full  success,  and  bring  back  a  rich  harvest  of  new 
scientific  facts.  And  since  this  expedition  is  bound  for  a  region  not  far 
removed  from  that  in  which  we  laboured,  and  as  the  Discovery  ma}’ 
perhaps  be  blocked  in  the  ice  and  winter  in  the  pack  as  the  BeUjica  did, 
I  think  that  you  will  be  particularly  interested  in  hearing  of  the  lile 
that  we  lived  amidst  the  ice  during  the  long  months  in  which  the 
vessel  remained  imprisoned. 

I  will  give  but  a  very  brief  narrative  of  the  voyage  of  the  Behjica, 
for  I  wish  also  to  dwell  on  the  researches  undertaken  by  the  members 
of  the  Belgian  Expedition  and  on  the  value  of  the  observations  brought 
back.  The  study  of  these  materials  involves  the  collaboration  of  a 
large  number  of  saraids,  and  it  will  therefore  be  impossible,  until  several 
years  have  elapsed,  to  form  a  clear  idea  of  the  results  obtained,  for  up 
to  the  present  two  or  three  memoirs  only  have  been  completed. 

The  object  of  the  Belgian  Antarctic  Expedition  was  not  to  pass  the 
extreme  points  reached  by  Ross  and  Weddell.  We  aimed,  on  the 
contrary,  at  achieving  something  new— something  which  might  better 
meet  the  requirements  of  modern  geography,  which  year  by  year  asks 
more  of  the  co-operation  of  the  natural  and  physical  sciences.  For  this 
reason  the  Beigica  was  equipped  for  scientific  work,  to  the  end  that 
at  least  some  of  the  numberless  questions  awaiting  solution  in  the 
antarctic,  in  the  domain  of  all  the  sciences  affiliated  to  geography, 
might  be  answered. 

As  regards  the  area  yet  unexplored,  there  is  no  doubt  that  the 
inscription  “Antarctica  terra  incognita”  will  long  remain  inscribed 
in  large  letters  in  our  atlases,  but  little  by  little  the  outlines  of  the 
southern  lands  will  take  more  definite  shape,  and  our  knowledge  of  the 
southern  continent — of  which  the  existence  is  still  enigmatical — will 
in  time  be  satisfactory.  The  Belgian  Antarctic  Expedition  will  mark 
the  first  step,  among  contemporary  enterprises,  in  lilting  the  veil  of 
obscurity  from  the  south  polar  ice-cap. 

1.  Organization  of  the  Expedition. — The  expedition  in  the  Belgica  was 


THE  YEARS  1897,  1898,  AND  18!>9. 


:}55 

a  private  undertaking  subsidized  by  the  Belgian  Government.  The 
initiative  was  due  to  Commander  de  (ierlache,  who,  from  1894  onwards, 
had  entertained  a  wish  to  undertake  a  voyage  of  exploration  to  the  south 
pole.  This  wish  he  expressed  to  various  persons,  including  among 
others  certain  members  of  the  Council  of  the  Boyal  Belgian  Geo¬ 
graphical  Society.  It  was  one  of  these  latter — M.  Lancaster,  I  believe 
— who  suggested  'to  de  Gerlache  the  plan  of  a  scientific  voyage,  in 
the  place  of  one  of  adventure — an  idea  which  made  its  way  in  course  of 
time.  M.  de  Gerlache  encountered  difficulties  from  the  very  beginning. 
A  scheme  submitted  to  his  ]\Iajesty  King  Leopold  failed  to  gain  his 
approval,  and  the  original  application  for  a  grant  of  800,000  francs 
(£32,000)  yielded  to  a  more  modest  programme  involving  an  outlay 
of  £12,000  only — with  which  comparatively  small  sum  de  Gerlache 
succeeded  in  covering  the  whole  cost  of  the  enterprise.  Early  in 
189G  the  Brussels  Geographical  Society,  which  gave  its  patronage  to 
the  project,  organized  a  national  subscription.  The  first  25,000  francs 
(£100h)  were  subscribed  by  ^I.  Ernest  Solvay,  the  well-known  patron 
of  research.  Other  important  gifts,  with  subscription  lists  opened  by 
local  committees  in  the  principal  Belgian  towns,  the  proceeds  of  lectures, 
fetes,  etc.,  helped  the  sum  total  to  rise  by  degrees,  while  at  the  end  of 
.June.  1896,  the  sum  of  £4000  was  unanimously  voted  by  parliament.  In 
spite  of  this,  however,  want  of  funds  delayed  the  preparations,  and  the 
departure  of  the  expedition  was  put  off  for  a  year.  The  vessel  chosen 
was  the  smallest  of  the  Norwegian  whalers,  formerly  the  Patrin,  which 
was  purchased  by  de  Gerlache  for  the  sum  of  70,000  francs  (£2800). 
Although  of  recent  construction,  the  Patria  underwent  some  necessary 
repairs  and  alteration  of  fittings  for  the  new  services  demanded  of  her. 
On  July  5  the  vessel  was  rechristened  with  the  name  Belgira. 

The  ship  was  a  three-masted  barque,  100  feet  long,  with  a  displace¬ 
ment  of  250  tons,  and  auxiliary  engines  of  150  horse- power.  The 
hull  was  protected  by  a  casing  of  hard  wood,  to  add  strength  and 
afford  protection  against  the  friction  of  the  ice.  Aft,  on  the  deck, 
were  placed  the  cabins  of  the  officers  and  of  the  scientific  staff,  while 
in  the  fore  part,  under  the  bridge,  a  laboratory  was  rigged  out. 
While  these  preparations  were  being  made  at  Sandefiord,  in  Norway, 
the  complete  scientific  equipment  was  ordered  from  the  best  makers 
in  Europe,  and  our  instruments  were  thus  brought  together  from 
Paris,  Vienna,  (Copenhagen,  London,  Berlin,  Jena,  etc.  The  pur¬ 
chase  of  stores,  furs,  and  the  whole  equipment  of  the  polar  explorer 
likewise  required  much  time  and  forethought.  Even  though  we  had 
more  than  a  year  at  our  disposal  for  these  preparations,  time  fell 
short  in  the  end,  and  in  spite  of  all  our  efforts  it  was  necessary  to  put 
off  the  date  of  departure.  Funds,  too,  were  lacking,  for  it  soon  became 
evident  that  the  233,000  francs  (£9320)  collected  were  not  sufficient,  and 
it  was  only  on  the  Government  again  coming  forward  with  a  credit  of 
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£2400  that  we  were  able  to  leave  Antwerp.  In  spite,  however,  of  | 

the  rigorous  economy  which  de  Gerlache  was  forced  to  practise  in  j 

order  to  keep  the  expenses  within  the  scanty  limit  of  the  £12,000,  a  [ 

suihcient  sum  was  devoted  to  the  scientific  instruments  to  save  the  f 

expedition  from  any  criticism  on  this  score.  It  is  true  that  the  staff 
of  the  expedition  received  no  remuneration,  and  that  the  wages 
of  some  of  the  crow  were  insignificant,  while  others  were  volunteers. 

It  is  equally  true  that  the  Belgian  Exi)edition  owed  a  debt  of 
gratitude  to  many  kind  friends.  Thus  during  the  stay  of  the  ship  at 
Antwerp  Mme  Osterrieth  took  so  lively  an  interest  in  the  welfare 
of  each  of  us  that  the  crew  of  the  Uchjica,  and,  later,  the  whole  of 
Antwerp,  apjdied  to  her  the  title  of  “  la  mere  antarctique.”  It  was  j 
due  to  our  President,  Sir  Clements  ^larkham,  and  to  the  interest  in 
the  expedition  taken  by  Sir  John  Murray,  that  we  obtained  from  the 
Eoyal  Society  the  ‘  lieports  of  the  Voyage  of  the  Challenger,’  and  from 
the  Admiralty  the  whole  series  of  nautical  charts  which  were  such  a 
necessary  part  of  the  etiuipment  of  the  expedition. 

The  Behjica  left  Antwerp  on  August  16,  1867.  An  accident  to  the 
machinery  forced  us  to  put  into  Ostend,and  thus  delayed  our  departure 
by  a  week,  as  we  only  left  Ostend  at  8  p.m.  on  the  2:?rd.  One  of 
my  good  friends,  Antoni  Dobrowolski,  took  advantage  of  this  first 
mishap  to  embark  with  us.  Two  days  before  w^e  left  Antwerp  he  had 
come  to  bid  me  good-bye,  and  to  inspect  my  arrangements.  Like  so 
many  others,  he  saw  over  the  Belgica,  and  even  mounted  into  the  crow’s 
nest  to  obtain  a  general  view  of  the  Antwerp  dock,  and  at  last,  when 
evening  came,  he  disburdened  himself  of  the  question  which  had  been 
on  his  mind  the  whole  time.  What  should  he  do  to  be  taken  along 
with  us?  The  thing  was  impossible;  it  was  too  late.  Dobrowolski 
was  a  student  at  the  University  of  Liege,  and  he  would  have  had  some 
difficulty  in  returning  to  collect  his  baggage  and  getting  back  to  the 
ship  in  time ;  besides,  the  commander  might  perhaps  not  have  accepted 
him ;  and,  lastly,  there  was  not  another  berth  in  the  ship,  all  the  l)ed8 
being  occupied. 

But,  directly  we  reached  Ostend,  I  telegraphed  to  him,  and  he 
started  off  at  once  with  two  small  packages,  which  he  carried  in  his 
hand,  and  which  w'ere  all  he  took  with  him  for  the  long  voyage  which 
he  meditated  making.  He  came  on  board,  and  set  to  work  with  the 
rest  of  us  on  the  final  preparations  for  the  voyage  and  the  arrangement 
of  the  laboratory,  which,  at  the  moment  of  sailing,  had  not  yet  been 
completely  set  in  order.  The  commander  was  surprised  to  see  an  extra 
hand  on  board,  but,  seeing  that  he  was  by  no  means  de  trap,  decided  to 
take  him  with  us  as  laboratory  assistant.  Dobrowolski,  as  it  turned 
out,  rendered  incalculable  services  to  the  expedition,  for  he  carried  out  j 
a  good  half  of  the  hourly  meteorological  observations,  and  he  made 
excellent  notes  on  the  clouds  and  on  the  phenomena  of  frost  and  snow. 
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It  was  also  during  these  last  days  that  our  two  best  sailors — the 
Norwegians  Knutsen  and  Johansen — were  engaged  in  the  place  of  two 
others  who  had  left  the  ship.  Now,  too,  the  question  of  the  medical 
officer  was  settled,  for  at  the  last  moment  we  found  ourselves  without 
a  doctor  on  board,  the  last  of  the  three  Ilelgian  doctors  who  had 
been  engaged  having  calmly  remained  at  home  after  mature  reflection. 
It  was  by  means  of  the  telegraph  that  ])r.  Cook,  of  Brooklyn,  arranged 
to  go  with  us,  and  as  there  was  no  time  for  him  to  come  to  Europe, 
he  joined  us  at  llio  de  Janeiro.  These  facts,  and  many  others  which 
I  could  cite,  show  how  difficult  it  is  to  organize  an  expedition  when 
one’s  resources  are  limited.  It  is  true  that  there  is  no  lack  of  volun¬ 
teers.  Each  day  of  our  stay  at  Antwerp  people  came  asking  to  be 
taken  with  us,  and  de  Gerlache  received  several  hundred  applications 
by  letter,  but  these  were  for  the  most  part  from  alventurers  who 
bad  no  idea  of  hard  work,  and  who  would  have  been  incapable  of 
rendering  us  the  least  service.  Lunatics  too  were  among  the  number 
of  those  who  wished  to  embark  on  our  ship,  which  every  one  came  to 
see  from  curiosity.  In  three  essential  points  the  organization  of  the 
expedition  was  defective.  Firstly,  there  was  no  written  contract  as 
l>etween  the  staff  and  the  leader  of  the  expedition,  and  the  functions 
of  the  several  members  were  not  sufficiently  defined.  Secondly,  no 
written  instructions  were  provided  either  by  the  Eelgian  Government, 
or  by  the  Geographical  Suciety,  or  by  any  other  learned  body.  And, 
thirdly,  no  definite  programme  for  the  voyage  had  been  drawn  up. 

The  Belgian  Antarctic  E.vpedition  maintained,  therefore,  the 
character  of  a  private  enterprise,  in  which  the  individual  liberty 
accorded  might  easily  have  led  to  anarchy  on  board.  If  I  lay  stress  on 
this  point,  it  is  because  I  feel  that  the  example  of  the  B'  hjica  ought  not 
to  be  followed.  In  a  similar  expedition,  it  is  requisite  not  merely  to 
make  a  good  choice  of  the  individuals  who  are  to  take  part  in  it,  but  to 
<lo  all  in  one’s  power,  from  the  outset,  to  secure  a  proper  organization, 
to  define  the  duties  of  each  one  of  the  staff,  so  as  to  give  stability  to 
the  enterprise,  and,  further,  to  provide  a  definite  plan  just  what  we 
lacked. 

2.  Oatend  to  Puuta  Arenas.  The  sj^eed  of  the  Bt  hjica  under  steam 
l)eing  only  from  4  to  o  knots,  the  crossing  of  the  Atlantic  was  slow,  and 
was  of  little  interest.  We  neither  sounded  nor  fished,  so  that  the  whole 
of  the  scientific  work  was  comprised  in  the  study  of  the  surface  water, 
from  the  point  of  view  of  temperature,  colour,  and  density,  and  in  the 
meteorological  observations  taken  every  two  hours.  In  the  Bay  of 
Biscay  we  had  very  bad  weather  and  a  contrary  wind,  by  which  our 
j)rogress  was  much  hindered.  The  vessel  was,  besides,  so  overloaded 
that  the  deck  was  scarcely  2  feet  above  the  water-line.  Our  situation 
was  thus  scarcely  reassuring,  and  we  congratulated  ourselves  when  we 
had  doubled  Capo  Fiuisterre.  On  September  1 1  we  were  at  the  port  of 
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Fanchal,  Madeira,  our  first  point  of  call,  at  which  we  spent  three  very 
pleasant  days.  Thence  we  sailed  direct  for  Uio  de  Janeiro,  where  we  re¬ 
mained  a  week,  starting  for  Montevideo  on  October  30.  At  the  entrance 
of  the  Kio  de  la  Plata  we  were  stopped  by  a  “  pampero,”  which  blew  with 
such  violence  that  the  captain  felt  it  necessary  to  cast  anchor  in  a  little 
sheltered  bay  near  Cape  Polonio.  On  November  11  we  were  in 
Montevideo  roads,  and  three  days  later  we  once  more  set  our  course  for 
the  south.  On  the  26th  a  storm  compelled  us  to  close  reef,  which 
caused  a  fresh  loss  of  time.  Finally,  on  November  2‘.>  we  entered  the 
Strait  of  Magellan,  where,  after  halts  at  Cape  Gregory  and  Elizabeth 
island,  we  cast  anchor  at  Punta  Arenas  on  December  I .  Punta  Arenas 
was  the  starting-point  of  our  antarctic  voyage.  Here  the  commander 
took  on  board  the  coal  necessary  for  the  remainder  of  the  voyage,  and, 
profiting  by  a  liberal  offer  on  the  part  of  the  Argentine  Government, 
modified  his  proposed  route  so  as  to  complete  bis  supply  at  the  depot  of 
Llopotaia,  in  Beagle  channel.  It  was  this  circumstance  which  gave  us 
the  opi)ortunity  of  visiting  the  channels  of  Tierra  del  Fuego.  Our 
departure  was  delayed  by  several  desertions  among  our  Belgian  seamen, 
and  we  left  Punta  Arenas  with  a  (juite  insufficient  crow.  The  whole 
complement  of  the  Belgica  was  thus  reduced  to  nineteen  men,  viz.  the 
following : — 

Adrien  de  Gerlache,  commanding  ;  Georges  Lecointe,  second  in  com¬ 
mand,  and  Koald  Amundsen,  officer;  Emile  Danco,  Emile  Kacovitza, 
Henryk  Ar<;towski,  and  Antoni  Dobrowolski,  scientists  ;  Frederick  A. 
Cook,  doctor ;  Henri  Somers  and  Mar  van  Kysselberg,  engineers  ;  Tollew- 
sen,  ^lelaerts,  Johansen,  Enutsen,  Koren,  Wioncke,  Michotte,  Dufour, 
Van  Mirlo,  teamen. 

3.  Among  the  Channels  of  Tierra  del  Fuego. — We  took  advantage  of 
our  stay  at  Punta  Arenas  to  make  some  excursions  in  the  neighbour¬ 
hood.  We  went  into  the  valley  of  the  Rio  las  Minas,  where  a  fine 
series  of  sections  in  the  Tertiary  sandstone  and  sand  is  to  be  seen.  Here 
and  there  they  contain  fossils  as  well  as  deiK>sits  of  lignite,  one  of 
which  is  worked.  There  are  some  gold-washers  at  work  on  the  river, 
but  the  outturn  is  extremely  small.  Afterwards  Dr.  Cook  and  1 
visited  the  sheep  farm  at  Pecket  Harbour,  where  I  was  able  to  ex¬ 
amine  some  fine  moraines,  which  seem  to  murk  the  termination  of 
the  Magellanic  glacier,  and  which  must,  I  think,  have  been  formed 
beneath  the  surface  of  the  sea  before  the  upheaval  of  that  part  of 
Patagonia.  We  likewise  inspected  the  Catholic  mission  on  Dawson 
island,  where  Cook  was  able  to  carry  out  some  anthropological  measure¬ 
ments  among  the  Fuegians  of  the  Onas  tribe,  whilst  I  took  some 
linguistic  notes. 

In  order  to  pass  round  Tierra  del  Fuego,  the  Belgica  traversed 
Magdalena  sound  and  Cockburn  channel.  We  did  not  get  sight  of 
Mount  Sarmiento,  which  was  lost  in  the  clouds,  but  we  looked  with 
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admiration  on  the  superb  glaciers  which  descend  from  the  spurs  of 
this  mountain  vinsatf,  some  of  which  discharge  themselves  into  the 
waters  of  the  channel.  At  the  entrance  to  Darwin  channel  we  put  into 
a  small  hay  on  Londonderry  island,  and  on  the  opposite  (Fuegian)  side 
of  the  channel  into  a  fine  fiord,  at  tlie  head  of  which  debouches  an 
immense  glacier  from  the  slopes  of  Mount  Darwin.  Here  and  there  we 
saw  well-preserved  traces  of  the  former  extension  of  the  glaciers.  Thus, 
on  Londonderry  island,  the  entrance  to  the  small  hay,  in  which  we  had 
cast  anchor,  was  fringed  on  both  sides  with  fragments  of  moraines,  one 
of  which  ran  out  in  the  form  of  a  natural  jetty. 

A  little  above  sea-level  a  lake  occupied  the  bottom  of  the  valley 
which  debouched  into  the  bay.  This  lake  discharged  by  a  torrent,  the  bed 
of  which  had  been  cut  down  into  the  rock  of  the  sill  which  separated 
it  from  the  bay.  On  the  precipitous  walls  which  hounded  the  funnel, 
at  the  bottom  of  which  the  lake  lay,  there  were  roches  moutonnees  ;  and 
higher  up,  above  a  second  sill,  was  another  smaller  lake,  which  also 
seemed  to  occupy  a  basin  hollowed  out  of  the  rock.  In  the  Pleistocene 
period  this  valley  must  certainly  have  been  occupied  by  an  immense 
glacier.  From  the  summit  of  a  mountain  2300  feet  high,  I  could  make 
out  that  the  whole  of  O’Brien  island,  which  we  had  opposite  us,  was 
likewise  strewn  with  small  lakes  ranged  in  line  in  accordance  with  the 
direction  of  the  valleys.  Other  funnel-shaped  hollows  which  wo  had 
seen  from  the  deck  of  the  lielgica  while  passing  through  Cockburn 
channel  suggested  to  me  that  there  must  be  lakes  occupying  basins 
abandoned  by  the  ice  on  the  retreat  of  the  Pleistocene  glaciers.  They 
thus  seem  to  form  one  of  the  characteristics  of  the  region. 

The  bay  of  the  great  glacier  on  Tierra  del  Fuego  is  a  superb 
fiord,  into  which  we  advanced  as  far  as  was  possible,  effecting  landings 
at  several  points  in  order  to  study  the  flora  and  the  geology.  Three 
large  transverse  moraines  divide  the  fiord  into  basins.  The  third 
moraine  leaves  only  a  narrow  passage  of  no  great  depth,  so  that  the 
last  basin,  into  which  the  glacier  debouches,  is  entirely  packed  with 
floating  ice.  It  formed  miniature  icebergs,  only  the  smallest  of  which 
can  be  carried  by  the  current  into  the  fiord  and  thence  into  Darwin 
channel.  The  doctor  and  I  did  our  best  to  make  our  way  to  the 
glacier,  which  is  truly  magnificent.  We  climbed  the  heights,  where 
we  had  to  hug  the  extremities  of  several  small  hanging  glaciers,  and 
climb  steep  rocks,  for  along  the  margin  of  the  basin  there  is  no  beach, 
while  the  cliffs  are  mostly  precipitous,  and  to  have  forced  a  way  among 
the  ice  in  a  canoe  would  have  been  an  impossibility.  In  the  end  we 
were  stopped  by  a  river  which  flows  from  a  lateral  valley,  and  which 
we  made  no  attempt  to  cross,  the  distance  still  separating  us  from 
the  great  glacier  being  too  considerable  and  the  ground  virtually 
impassable. 

The  transversal  moraines  are  not  the  only  indications  of  the  ancient 
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extension  of  the  great  glacier.  They  rather  mark  with  great  clearness 
the  stages  of  a  rapid  retreat  of  this  immense  river  of  ice  at  the  close  of 
the  glacial  epoch.  The  sides  of  the  mountains  which  border  the 
fiord  bear  roches  moutonnees  at  considerable  altitudes,  and  one  of  the 
mountains  has  the  characteristic  outline  of  a  huge  sheep’s  back  sur¬ 
mounted  by  a  small  hillock.  This  latter  has  sharp  ridges,  whilst  all 
the  rest  of  the  mountain  is  polished  and  planed  by  the  erosive  action 
of  the  ice.  I  have  no  doubt  that  during  the  glacial  epoch  it  was  a 
nunatak  rising  above  the  surface  of  the  inland  ice  which  covered  the 
Darwin  mountains,  and  which  certainly  reached  to  this  point.  It  was 
not  merely,  therefore,  the  head  of  the  fiord  which  was  blocked  with 
ice,  but  the  whole  of  this  immense  valley  was  buried  in  this  out¬ 
pouring  of  the  inland  ice,  until  only  a  few  of  the  mountain  summits 
remained  above  the  surface  of  the  icy  mantle. 

In  Darwin  channel  we  once  more  cast  anchor,  in  a  small  bay 
named  by  the  expedition  Asterias  bay,  from  the  large  number  of 
Crustacea  collected  there  by  Hacovitza.  Thence  we  proceeded  direct 
to  Ushuwaia  in  Beagle  channel,  whence  the  Belgica  went  on  to  Llojiotaia 
fiord  in  order  to  take  in  coal.  I  went  across  the  forest  on  foot,  accom¬ 
panied  by  two  Indians,  while  Dr.  Cook  remained  at  the  Protestant 
mission  at  Ushuwaia  to  make  an  anthropological  study  of  the  Yahgans. 
The  scenery  of  Llopotaia  fiord  is  grand.  At  its  head  rises  a  mountain, 
called  the  “  Bonnet  de  la  Bepublique,”  from  the  snowy  cap  which 
covers  the  summit ;  while  quite  on  the  horizon,  through  the  wide  open¬ 
ing  afforded  by  a  valley,  the  Darwin  mountains  can  be  clearly  seen  in 
fine  weather,  with  the  Pic  des  Fran<^ais  in  front.  These  mountains  are 
entirely  unexplored,  and  even  Lake  Acigami,  which  ends  at  the  settle¬ 
ment  of  Llopotaia,  has  never  been  visited.  It  was  impossible,  for  want 
of  time,  to  penetrate  as  far  as  the  Darwin  range,  or  even  to  ascend  the 
Martial  mountains,  which  rise  just  abreast  of  Beagle  channel. 

After  returning  to  Ushuwaia,  the  Belgica  proceeded  to  Ilarberton 
harbour,  where  we  met  with  an  accident  which  came  near  putting  an 
end  to  the  expedition.  The  Belgica  struck  a  submerged  rock,  on  which 
she  remained  fast.  At  low  water  the  ship  completely  heeled  over,  and 
a  storm  that  supervened  added  still  more  to  the  danger  of  our  situation. 
But,  fortunately,  the  swell  that  arose,  and  eventually  became  very  strong, 
finally  lifted  the  Belgica  off  the  rock,  after  having  beaten  her  against 
it  for  several  hours.  It  was  most  astonishing  that  our  ship  had  the 
strength  to  resist  so  many  violent  shocks,  and  the  result  was  that,  far 
from  discouraging  us,  this  accident  only  gave  us  confidence  for  the 
future. 

As  soon  as  liberated,  it  was  in  complete  disorder  on  board  that  we 
made  the  best  of  our  way  to  a  good  anchorage  in  which  to  take 
shelter.  The  captain  cast  anchor  in  Port  Toro,  on  Navarino  island, 
where  we  passeil  the  night,  and  on  the  following  day  went  back 
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H^ain  to  Harberton  harbour  to  take  ou  board  Dr.  Cook,  who  had  landed, 
and  after  a  short  stay,  we  started  for  Staten  island.  Our  putting 
in  here  was  rendered  necessary  by  the  fact  that  when  aground  near 
Harberton,  we  had  been  obliged  to  pump  out  all  our  stock  of  water  to 
lighten  the  vessel,  and,  having  been  told  that  the  water  at  John  harbour 
was  good  and  abundant,  we  seized  the  opportunity  of  visiting  Staten 
island,  which  is  of  especial  interest  from  a  geographical  point  of  view. 
'I’he  Admiralty  chart  shows  that  the  form  of  this  island  is  most  curious. 
It  is  long  and  narrow,  cut  up  by  fiords  and  bays,  and  forms,  in  fact, 
a  chain  of  mountains  with  a  much  broken  relief,  due  to  the  powerful 
erosion  to  which  it  has  been  subject.  Dut  its  base  is  wanting,  and  the 
sea  encroaches  everywhere  on  the  bottoms  of  the  valleys,  so  as  to  cut 
up  the  island  into  separate  fragments.  It  is  the  skeleton  of  a  mountain 
range  emerging  but  slightly  aliove  the  level  of  the  sea. 

Staten  island  forms  one  of  the  extremities  of  the  Andes,  which, 
curving  towards  the  east,  encloses  within  its  bend  the  plains  of  Tierra 
del  Fuego,  while  on  the  opposite  side  it  falls  steeply  to  the  ocean.  The 
chain  of  the  Andes  seems  to  open  in  the  form  of  a  fan,  for  if  Staten 
island  forms  the  prolongation  of  tlie  Darwdn  and  Martial  ranges,  there 
is  another  important  ridge  which  runs  south  and  ends  at  Cape  Horn  ; 
and  possibly  also  a  third  and  outermost  one,  which  extends  to  the 
i>lands  of  Diego  Bamirez.  It  seems  to  me  a  natural  question  to  ask  if 
this  is  really  the  end  of  the  great  chain  of  mountains  which  Ixjrders  the 
whole  Pacific  side  of  South  America,  or  whether,  on  the  contrary,  the 
chain  is  prolonged  in  the  form  of  submarine  ridges  beyond  these  limits. 
The  existence  of  Burdwood  bank  shows  us  that  the  base  on  which  Staten 
island  rests  is  continued  to  the  53rd  degree  of  longitude,  but  how  is  it 
to  be  traced  beyond  this  point?  Is  it  connected  directly  with  the  South 
Orkneys,  or  is  the  arc  still  wider,  and  do  South  (ieorgia  and  the  chain 
of  the  Sandwich  isles  belong  to  the  same  system  ?  F.ven  before  our 
departure  I  had  been  much  puzzled  to  know  in  what  direction  the  pro¬ 
longation  of  the  Andes  was  to  be  sought,  and  how  the  range  was  con¬ 
nected  with  the  framework  of  the  Antarctic  lands  situated  south  of 
the  southernmost  point  of  America,  j.c.  with  the  volcanic  chain  of  the 
South  Shetlands  and  Orkneys,  and  the  great  range  which  traverses  the 
lands  discovered  by  Palmer,  Boss,  and  d’Urville,  and  is  continued  south¬ 
ward  in  Graham  Land  and  Alexander  Land,  and,  no  doubt,  further  still 
towards  the  south,  possibly  as  far  as  Mounts  Krebus  and  Terror.  And 
I  am  now  still  more  puzzled  than  ever  to  know  the  correct  solution  of 
this  problem  of  terrestrial  morphology. 

At  the  extremity  of  John  harbour,  where  we  anchored,  I  discovered 
glacial  traces.  There  were  morainic  materials,  and  on  the  prolongation 
of  the  fiord  there  was  a  lake  bordered  by  a  moraine,  while  further  up 
there  was  still  another  basin  excavated  in  the  rock.  One  of  the 
employes  at  the  lighthouse  in  John  harbour,  who  has  lived  several 
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years  on  Staten  island,  assured  me  that  there  are  many  lakes  among  the 
heights,  and  pointed  out  the  position  of  several  of  them  on  the  inap.  At 
the  present  day  there  is  not  a  single  glacier  on  the  island,  hut  the 
traces  of  ancient  glaciation  explain  clearly  the  peculiarly  characteristic 
features  of  its  relief. 

The  lielgica  left  Staten  island  on  January  14, 1 898,  and  it  was  from  this 
date  that  our  voyage  of  exploration  began.  As  I  have  already  stated,  we 
had  all  the  equipment  necessary  for  oceanogra2)hical  investigations,  and 
I  was  happy  to  be  able  at  last  to  commence  my  researches,  which  began 
with  an  interesting  discovery.  South  of  Staten  island,  in  the  latitude 
of  Cape  Horn,  the  sounding-lead  only  touched  bottom  at  2200  fathoms, 
and  from  this  point  the  depths  gradtially  diminish  towards  the  south.  It 
is,  therefore,  towards  the  east  that  I  think  we  must  look  for  the  prolong¬ 
ation  of  the  Andes,  since  south  of  ( 'ape  Horn  we  are  still  in  the  Barker 
basin.  The  Pacific  ocean  ought,  therefore,  to  l>e  extended  bejond  the 
meridian  of  Cape  Horn,  for  its  natural  limit  will  certainly  be  found  in 
the  submarine  ridge  of  the  Andes. 

4.  The  Antarctic  Lands. — It  was  on  January  23  that  we  reached 
Hughes  gulf,  the  outlines  of  which  are  but  vaguely  traced  on  the 
Admiralty  chart,  from  the  indications  supplied  early  in  the  nineteenth 
century  by  English  and  American  whalers.  We  soon  saw  that  the 
modern  charts  of  Petermann  and  Friederichsen,  intended  to  illustrab* 
the  discoveries  of  the  tierman  Captain  Dallmann,  were  entirely  at 
fault.  As  the  information  respecting  the  lands  situated  to  the  south 
of  Cape  Horn  was  extremely  scanty,  it  was  with  pleasure  that  we  all 
worked  our  hardest  to  collect  such  data  as  should  be  obtainable  on  the 
nature  and  extent  of  these  lands.  Captain  Lecointe,  assisted  by  Com¬ 
mander  de  Gerlache,  was  busy  from  morning  till  night  on  survey  work, 
the  Behjica  being  moved  from  place  to  place  in  order  that  all  the  details 
of  the  coast  might  be  seen  from  near  at  hand  ;  Dr.  Cook  was  constantly 
at  work  taking  photographs ;  Kacovitza  took  notes  on  the  animals 
and  plants  which  he  managed  to  collect ;  while  I  took  every  opportunity 
of  landing  to  collect  specimens  of  the  rocks  and  study  the  glaciers  of 
this  region,  besides  taking  numerous  photographs. 

Our  geographical  discoveries  are  already  well  known,  and  I  will, 
therefore,  not  dwell  in  detail  on  our  zigzag  course  through  Belgica  strait, 
which  can  be  followed  in  my  article  on  the  Antarctic  Lands  published 
in  the  February  number  of  the  Geographical  Journal.  The  chart  con¬ 
structed  by  Captain  Lecointe  gives  an  idea  of  the  work  accomplished 
during  the  three  weeks  devoted  by  the  expedition  to  cartography,  for  it 
was  on  February  13  that  we  left  the  newly  discovered  lands  to  push  our 
way  south  thiough  regions  until  then  completely  unexplored.  The  im¬ 
portant  point  which  is  brought  out  by  Lecointe’s  map,  is  that  the  east 
coast  of  the  strait  traversed  by  us  is  perfectly  continuous,  and  that  its 
contours  display  the  characteristic  features  of  a  region  of  fiords.  Towards 
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the  south  this  land  (named  by  us  Danco  Laud,  in  memory  of  Lieut.  Kmile 
Uanco,  who  died  during  the  course  of  the  expedition)  is  connected  with 
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retracing  our  steps,  while,  the  season  being  already  far  advanced,  we 
had  to  continue  our  onward  voyage  to  the  south.  But  as  the  inland  ice 
rises  to  a  very  considerable  height  east  of  Hughes  inlet,  I  have  been  led 
to  believe  that  land  must  reach  in  that  direction  as  far  as  Louis  I’hilippe 
Land.  It  therefore  seems  likely  to  me  that  the  coast-line  is  continuous 
to  that  point,  and  that  Louis  Philippe  Land  is  in  reality  the  northern 
termination  of  Graham  Land,  and  that  the  “New  Greenland”  of  the 
first  explorers  of  this  region  is  not  a  jhantasm.  The  large  islands 
situated  to  the  west  of  Belgica  strait  form  an  archipelago,  w'hich  has 
been  named  Palmer  archipelago,  in  order  to  give  a  place  on  the  maps  to 
the  name  of  this  intrepid  American  navigator. 

It  has  been  asserted  that  the  discoveries  of  Palmer  were  nothing  but 
a  fable,  and  that  the  account  of  them  given  by  Fanning*  is  mere  imagi¬ 
nation.  Fanning  writes  as  follows: — 

“  After  the  Jlersilias  return  from  the  South  Shetlands,  a  fleet  of 
vessels,  consisting  of  the  brig  Freihrid',  Captain  Benjamin  Pendleton, 
the  senior  commander,  the  brig  Hcrsilia,  Captain  James  P.  Sheffield, 
schooners  Expregs,  Captain  E.  AVilliams,  Free  Gift,  Captain  F.  Dunbar, 
and  sloop  Hero,  Captain  N.  B.  Palmer,  was  fitted  out  at  Stonington, 
Connecticut,  on  a  voyage  to  the  South  Shetlands.  From  Captain 
Pendleton’s  report,  as  rendered  on  their  return,  it  appeared  that  while 
the  fleet  lay  at  anchor  in  Yankee  Harbor,  Deception  Island,  during  the 
season  of  1820  and  1821,  being  on  the  look-out  from  an  elevated  station, 
on  the  mountain  of  the  island  during  a  very  clear  day,  he  had  discovered 
mountains  (one  a  volcano  in  operation)  in  the  south  ;  this  was  what  is 
now  known  by  the  name  of  Palmer’s  Land.  From  the  statement  it  will 
bo  i>erceived  how  this  name  came  deservedly  to  be  given  it,  and  by 
which  it  is  now  current  in  the  modern  charts.  To  examine  this  newly 
discovered  land.  Captain  N.  B.  Palmer,  in  the  slope  Hero,  a  vessel  but 
little  rising  forty  tons,  was  despatched.  He  found  it  to  be  an  extensive 
mountainous  country,  more  sterile  and  dismal,  if  possible,  and  more 
heavily  loaded  w’ith  ice  and  snow,  than  the  South  Shetlands.  There 
were  sea-leopards  on  its  shore,  but  no  fur  seals ;  the  main  part  of  its 
coast  was  ice-bound,  although  it  was  in  the  midsummer  of  this  hemi¬ 
sphere,  and  a  landing  consequently  difficult. 

“  On  the  Hero's  return  jiassage  to  Yankee  Harbor  she  got  becalmed 
in  a  thick  fog  between  the  South  Shetlands  and  the  newly  discovered 
continent,  but  nearest  the  former.  When  this  began  to  clear  away, 
(yaptain  Palmer  was  surprised  to  find  his  little  barque  between  a  frigate 
and  sloop  of  war,  and  instantly  ran  up  the  United  States  flag;  the 
frigate  and  sloop  of  war  then  set  the  Kussian  colors.  Soon  after  this 
a  boat  was  seen  pulling  from  the  commodore’s  ship  for  the  Hero, 

*  Edmund  Funning,  ‘  Voyages  round  tlie  World,  with  Sketches  of  V  oyages  to  the 
South  Seas’  (New  York.  183:S),  p.  434. 
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iirnl  when  alongside,  the  lieutenant  presented  an  invitation  from  his 
commodore  for  Captain  P.  to  go  on  board ;  this  of  course  was  accepted. 
These-ships,  he  then  found,  were  two  discovery  ships  sent  out  by  the 
Kmperor  Alexander  of  Uussia,  on  a  voyage  around  the  world.  To  the 
commodore’s  interrogatory  if  ho  had  any  knowledge  of  those  islands 
then  in  sight,  and  what  they  were.  Captain  P.  replied  he  was  well 
acquainted  with  them,  and  that  they  were  the  South  Shetlands,  at  the 
same  time  making  a  tender  of  his  services  to  pilot  the  ships  into  a  good 
harbour  at  Deception  Island,  and  nearest  by  where  water  and  refresh¬ 
ments  such  as  the  island  afforded  could  bo  obtained.  lie  also  informed 
the  liussian  officer  that  his  vessel  belonged  to  a  fleet  of  five  sail  out 
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of  Stonington  under  command  of  Captain  B.  Pendleton,  and  then  at 
anchor  in  Yankee  Harbor,  who  would  most  cheerfully  render  any 
assistance  in  his  power.  The  commodore  thanked  him  kindly.  ‘  But 
previous  to  our  being  enveloped  in  the  fog,’  said  he,  ‘  we  had  sight 
of  those  islands,  and  concluded  we  had  made  a  discovery ;  but  behold, 
when  the  fog  lifts,  to  my  great  surprise,  here  is  an  American  vessel 
apparently  in  as  fine  order  as  if  it  were  but  yesterday  she  had  left  the 
United  States;  not  only  this,  but  her  master  is  ready  to  pilot  my 
vessels  into  port.  We  must  surrender  the  palm  to  you  Americans,’ 
continued  he,  very  flatteringly.  Ilis  astonishment  was  yet  more 
increased  when  Captain  Palmer  informed  him  of  the  existence  of  an 
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immeDBe  extent  of  land  to  the  south,  whose  mountains  might  be  seen 
from  the  masthead  when  the  fog  should  clear  away  entirely.  Captain 
Palmer,  while  on  board  the  frigate,  was  entertained  in  the  most  friendly 
manner,  and  the  commodore  was  so  forcibly  struck  with  the  circum¬ 
stances  of  the  case  that  he  named  the  coast  then  to  the  south  Palmer’s 
Land.*  Py  this  name  it  is  recorded  on  the  recent  Pussian  and  English 
charts  and  maps  which  have  been  published  since  the  return  of  these 
ships.  The  situation  of  the  different  vessels  may  be  seen  by  the  plate ; 
they  were,  at  the  time  of  the  lifting  of  the  fog  and  its  going  off  to  the 
eastward,  to  the  south,  and  in  sight  of  the  Shetland  Islands,  but  nearest 
to  Deception  Island.  In  their  immediate  neighbourhood  were  many 
ice  islands,  some  of  greater  and  some  of  less  dimensions,  while  far  off 
to  the  south  the  icy  tops  of  some  two  or  three  of  the  mountains  on 
Palmer  Land  could  be  faintly  seen.  The  wind  at  the  time  was 
moderate,  and  both  the  ships  and  the  little  sloop  were  moving  along 
under  full  sail.” 

This  meeting  was  also  described  by  Bellingshausen  himself,  as  can 
easily  be  seen  by  consulting  the  remarkable,  but  still  little-known  work 
of  that  eminent  Russian  explorer.t 

Further  on  we  read  J — 

“The  following  season,  in  1821  and  1822,  Captain  Pendleton  was 
again  at  Yankee  Harbor,  with  the  Ilonington  fleet ;  he  then  once  more 
despatched  Captain  Palmer  in  the  sloop  James  Monroe,  an  excellent 
vessel  of  upwards  of  80  tons,  well  calculated  for  such  duties,  and  by  her 
great  strength  well  able  to  venture  in  the  midst  of  and  wrestle  with 
the  ice.  Captain  Palmer  reported  on  his  return,  that  after  proceeding 
to  the  southward,  he  met  ice  fast  and  firmly  attached  to  the  shore  of 
Palmer’s  Land ;  ho  then  traced  the  coast  to  the  eastward,  keeping  as 
near  the  shore  as  the  ice  would  suffer ;  at  times  he  was  able  to  come 
along  shore,  at  other  points  he  could  not  approach  within  from  one  to 
several  miles,  owing  to  the  firm  ice,  although  it  was  in  December  and 
January,  the  middle  summer  months  in  tliis  hemisphere.  In  this  way 
he  coasted  along  this  continent  upwards  of  fifteen  degrees,  viz.  from 
64  and  odd  down  below  the  46th  of  west  longitude.  The  coast,  as  he 
proceeded  to  the  eastward,  l)ecame  more  clear  of  ice,  so  that  he  was 
able  to  trace  the  shore  better.  In  61°  41'  south  latitude,  a  strait  was 


•  “  This  contiuent,”  it  is  asserted  in  Morrell’s  ‘  Voyages,’  p.  69,  “was  named  ‘N'ew 
South  Greenland,’  by  a  (japtain  Johnson.  It  is  but  just  to  state  here,  that  this  most 
meritorious  mariner  (Captain  .Tohnson)  was  a  pupil  to,  and  made  his  first  voyage  to 
the  South  seas  with,  tlie  author,  with  whom  also  he  remained,  rising  to  difl'erent 
stations,  and  finally  became  one  of  his  best  officers.  Tlie  first  information  he  obtained 
of  the  discovery  of  this  land  by  Ca|)tain  Pendleton  and  Palmer  was  from  the  author  of 
this  work.’’ 

t  ‘  Dwukratnyja  izyskanija  w  jushnom  Ledowitom  okeanic’  (St.  Petersburg,  1831), 
vol.  ii.  pp.  263,  264. 

X  Fanning,  p.  43s. 


FIG.  4.— OS3IFRAOA  GIGANTBA.  SEVEHTEESTH  LANDING,  BUB  ISLAND. 


jienguin,  Port  Kgmont  hens,  white  pigeons,  a  variety  of  gnlls,  and 
many  kinds  of  oceanic  birds.  The  valleys  and  gnlleys  were  mainly 
filled  with  those  never-dissolved  icebergs,  their  square  and  jHirpen- 
dicular  fronts,  several  hundred  feet  in  height,  glistening  most  splendidly 
in  a  variety  of  colors  as  the  sun  shone  upon  them.  The  mountains  on 
the  coast,  as  well  as  those  to  all  appearance  in  the  interior,  were  gene¬ 
rally  covered  with  snow,  except  when  their  black  ])eaks  were  seen 
here  and  there  peeping  out.”  * 


*  This  sfcond  part  is  evidently  exaRgerated,  the  discovery  and  the  cnrto"raphy  of  the 
South  Orkneys  beinj'  the  work  of  I’owell.  Their  discovery  is  dijseribed  by  Powell 
liimself  in  the  Journal  tle$  Voyages,  deroueertes  et  navigations  mndernes  ou  Archives 
Gfographiqnes  du  XIX''.  siecle,  tome  xsii.  (I’aris,  1824),  p.  93:  “  Extniit  du  journal 
<lu  voyage  du  eapitaine  Powell,  a  South-Shetlaiid,  iK'udant  les  annees  1S21  et  1822.” 
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discovered  [South  Orkneys],  which  he  named  Washington  Strait ;  this 
he  entered,  and  about  a  league  within,  came  to  a  fine  bay  which  he 
named  Monroe  Bay.  At  the  head  of  this  was  a  good  harbor ;  here  they 
anchored,  calling  it  Palmer’s  Harbor.  The  captain  landed  on  the 
beach  among  a  number  of  those  beautiful  amphibious  animals,  the 
spotted  glossy-looking  sea-leopard,  and  that  rich  golden-colored  noble 
bird,  the  king  penguin.  Making  their  way  through  these,  the  captain 
and  party  traversed  the  coast  and  country  for  some  distance  around, 
without  discovering  the  least  appearance  of  vegetation  excepting  the 
winter  moss.  The  sea-leopards  were  the  only  animals  found ;  there 
were,  however,  vast  numbers  of  birds,  several  different  species  of  the 
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It  is  to  be  regretted  that  after  the  voyage  of  the  German 
whaling  captain  Dallmann,  the  German  “armchair  geographers’’ 
devoted  themselves  so  keenly  to  the  cartography  of  this  region  that 
they  did  not  hesitate  to  criticize  the  map  of  Lecointe,  and,  in  Peter- 
manns  Mitteilungen*  to  treat  do  Gerlache  as  an  ignoramus.  Taking 
advantage  of  the  fact  that  Smiley,  in  1842,  effected  a  circumnavigation 
of  Palmer  archipelago,  they  indulged  in  unlimited  speculation  on 
Dallmann’s  Notes  tic  Voyage,  and  “  discovered  ”  the  King  William  archi¬ 
pelago  and  Bismarck  strait,  which,  according  to  circumstances,  can 
either  stretch  south-east,  east,  or  north,  and  which  is  also  the  raison 
d’etre  of  that  other  unfortunate  innovation,  the  Dirk  Gerritsz  archi¬ 
pelago.  Now,  the  fragments  of  Dallmann’s  Journal,  which  have  been 
published,  in  no  way  permit  the  conclusions  necessary  for  the  construc¬ 
tion  of  a  new  map,  and  in  my  opinion  the  Admiralty — whatever  they 
may  say  in  Germany — has  done  quite  right  to  pay  no  attention  to  tit- 
elaborate  maps  of  Friederichsen  and  Stieler’s  Atlas.  The  King  William 
islands  are,  as  a  matter  of  fact,  nothing  but  a  part  of  the  Biscoi- 
islands,  placed,  with  exaggerated  dimensions,  much  too  far  to  the  east, 
far  inland.  As  to  the  strait,  Dallmann  could  not,  from  his  position, 
have  seen  anything  other  than  the  entrance  to  the  great  fiord  called 
by  de  Gerlache,  Flanders  bay.  Besides,  Dallmann,  who  navigated 
Hughes  gulf,  clearly  describes  Hughes  inlet  (of  Lecointe’s  map),  but, 
not  having  advanced  sufficiently  far,  did  not  discover  the  northern 
entrance  of  Belgioa  strait.  Therefore,  if,  as  is  contended  in  Petermanns 
Mitteilungen,  the  name  Belgica  strait  ought  to  have  no  place  on  the  map, 
it  is  Smiley’s  name  that  ought  to  be  inserted,  rather  than  that  of  Prince 
Bismarck,  who  never  made  a  voyage  of  discovery. 

There  is  one  other  point  to  which  I  wish  to  call  attention.  Demas, 
one  of  Dumont  d’Urville’s  officers,  says  f  that  he  noticed  that  Orleans 
channel  extended  towards  the  south-west.  It  may  well  be,  therefore, 
that  Dallmann  passed  through  Orleans  channel,  when  he  discovered 
that  Trinity  land  was  an  island.  Trinity  island  is,  therefore,  the  last 
large  island  of  Palmer  archipelago. 

The  general  map  of  the  lands  to  the  south  of  America  must,  as  we 
have  just  seen,  be  drawn  quite  diflTerently  from  its  delineation  by  the 
Germans.  We  have  there  a  large  peninsula  (of  the  antarctic  continent. 


On  page  111  we  read  in  a  note,  “  On  ne  pent  dire  que  fort  pen  de  chose  sur  la  terre  du 
S.,  appele'e  Palmer’s  land,  attendu  qu’elle  n’n  pas  e'te  suffisammcnt  exploree ;  mais  on  la 
repre'sente  comme  fort  elevc'e  et  toute  <-ouverte  de  neige.  On  y  voit  aussi  des  entrct  f 
en  forme  de  detroits,  qui  divisent  probablemcnt  la  terre,  et  constituent  des  rangci 
d'iles  semblablcs  a  celles  de  South  Shetland.  Tel  est,  cn  un  mot,  I’aspect  de  la  cute  N., 
qui  seule  a  ete  aper^ue.” 

•  Pet.  Mitt.,  1900,  p.  172;  1001,  p.  48. 

t  Dumont  d’Urville,  ‘  Voyage  au  Pole  Sud  et  dans  I’Oceanie  ’  (Paris,  1842),  vol.  i- 
2''^'  partie,  p.  338. 
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if  Huch  a  continent  exists),  which  terminates  northward  in  a  i>oint 
facing  north-east.  A  series  of  islands  fringe  this  land  on  the  side  of  the 
I*iicific.  They  are,  first  Biscoe  islands,  and  further  north  the  Palmer 
archipelago.  Another  archipelago  (the  South  Shetlands),  forming  a  well- 
marked  chain  of  mountains,  stretches  for  some  distance  to  the  north  in 
a  north-east  by  east  direction.  It  is  noteworthy  that  taken  as  a  whole 
these  lands  present  a  striking  analogy  with  the  southern  extremity  of 
America,  and  as  the  Andes  are  continued  towards  the  east,  so  also  the 
mountains  which  form  the  backbone  of  these  southern  lands  reappear 
above  the  level  of  the  sea  a  little  to  the  east  of  the  South  Shetlands,  in 
the  South  Orkneys. 

The  antarctic  lands  which  we  visited  are  very  mountainous,  and  the 
mountains  reach  to  the  shores  almost  everywhere.  The  region  of 
P.clgica  channel  bears  the  characters  of  a  depressed  area,  so  much  so 
that  in  spite  of  one’s  self  one  is  driven  to  the  conclusion  that  the  whole 
block  has  sunk  into  the  sea,  under  the  pressure  produced  by  the  accu¬ 
mulation  of  ice,  to  a  dej)th  sufficient  to  restore  equilibrium.  By  reason 
of  this  ice,  which  seems  to  be  piled  up  in  quantities  almost  as  great  as 
tlie  extent  of  the  lands  permits,  the  relief  of  the  ground  is  almost  com- 
liletely  masked.  Still  there  are  valleys  blocked  by  immense  streams  of 
ice,  and  in  these  valleys  there  must  be  sills,  since  ice-falls  are  to  be 
seen  here  and  there.  Cirques  too  occur;  so  that  we  find  all  the  forms 
characteristic  of  fluviatile  erosion,  and  I  feel  no  doubt  at  all  that  before 
the  glacial  epoch  this  region  was  clear  of  ice,  and  that  the  traces  of 
relief  noticed  were  produced  by  running  water.  This  relief  can,  how¬ 
ever,  be  only  guessed  at,  at  the  present  day,  for  the  eternal  snows  have 
accumulated  everywhere,  and  it  is  only  by  the  directions  of  the  glaciers 
and  the  external  forms  of  the  snow-fields,  as  well  as  by  the  crevas.ses, 
that  we  can  picture  to  ourselves  the  form  of  the  ground  on  which  these 
ice-masses  rest. 

Still,  it  is  possible  to  trace  some  of  the  broad  lines  of  the  irregularities 
of  the  relief,  due  to  tectonic  causes.  The  two  principal  islands  of  Palmer 
archipelago  are  traversed  in  the  direction  of  their  length  by  a  chain  of 
mountains  having  a  well-defined  direction  from  south-west  to  north-east, 
with,  I  believe,  a  gentle  curvature  to  the  east.  The  Biscoe  islands  cer¬ 
tainly  form  the  southern  prolongation  of  this  chain,  while  Trinity  island 
is  possibly  that  to  the  north-east.  Moreover,  from  the  few  geological 
(lata  which  I  could  collect,  this  line  of  mountains  forms  likewise  a  zone 
of  ancient  eruptive  rocks,  with  one  or  more  volcanoes  of  tertiary,  or 
possibly  even  of  recent  date.  Wiencke  island  and  the  northern  point  of 
the  coast  of  ( iraham  Tiand  form  a  similar  chain  which  runs  in  a  direc¬ 
tion  parallel  to  the  first.  As  regards  the  moiintains  of  Banco  Land,  they 
form  more  important  masaifu  of  granites,  metamorphic  and  se<limentary 
rocks,  while  further  inland  there  are  also  some  masses  of  gneiss,  as  is 
shown  by  the  erratics  derived  from  that  part  of  the  country. 

No.  IV.—  (brroBER,  1901.]  2  c 
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I  am  led  to  believe  that  the  more  detailed  study  of  the  geology  of  this 
“  New  Greenland”  of  the  first  navigators  will  bring  to  light  analogies 
between  the  mountain  system  of  these  lands  and  that  of  the  chains 
which  form  the  southern  extremity  of  the  Andes,  and  that  we  are  now 
in  a  position  to  formulate  and  discuss  the  theory  of  the  “  Antarctic 
Andes.”  The  petrographic  study  of  the  rocks  which  I  brought  back  will 
give  us  some  data  to  work  from.  I  propose  to  call  this  system  of  moun¬ 
tains  the  Copernicus  range,  and  in  this  way  to  introduce,  into  our 
geographical  maps,  the  name  of  the  immortal  Polish  astronomer. 

5.  27(6  Antarctic  Glaciers. — The  glaciers  of  the  antarctic  lands  visited 
by  the  expedition  are  very  characteristic,  and  differ  so  completely  in 
appearance  from  the  alpine,  or  even  the  arctic  glaciers,  that  it  would  In- 
difficult  to  describe  them  in  a  few  words.  The  line  of  perpetual  snow 
running  very  close  to  the  level  of  the  sea,  and  in  places  even  at  that 
level,  one  of  the  special  features  of  glaciers,  which  is  quite  the  rule  in 
the  case  of  those  of  the  Alps  and  arctic  regions,  is  completely  wanting 
to  the  antarctic  glaciers.  The  terminal  portion  of  the  ice-stream — that 
in  which  it  is  laid  bare  and  melts  under  the  influence  of  solar  radiation 
and  the  higher  temperature  of  the  lower  regions  to  which  it  has 
descended — which  we  have  come  to  regard  as  quite  characteristic  of 
glaciers,  is  altogether  or  almost  entirely  absent.  To  their  very 
extremities  they  are,  in  fact,  included  within  the  region  of  accumulation 
of  snow — the  zone  in  which  they  are  continually  enriched  by  the  con¬ 
tributions  made  by  atmospheric  precipitation.  This  fact  alone  permits 
the  occurrence  on  the  antarctic  lands  of  8])ecial  types  of  glaciers,  the 
most  remarkable  of  which  is  that  of  ice-caps.  The  study  of  the  alpine 
glaciers  has  led  geologists  to  distinguish  only  the  three  forms  of 
“  valley  glaciers,”  hanging  or  “  corrie  glaciers,”  and  “  regenerated 
glaciers.”  The  idea  of  a  glacier  thus  presupposes  the  presence  of  a 
valley.  This  idea  is  a  mistaken  one,  for  it  is  quite  possible  that  the  ice- 
stream  may  be  wanting.  This  is  the  case  in  the  Antarctic  whenever  it 
happens  that  the  collecting-ground  is  sufficiently  near  the  coast  for  the 
glacier  to  terminate  at  its  greatest  breadth  in  an  ice-wall.  In  the 
antarctic  regions  perpetual  snow  can  exist  on  level  ground  in  so  low  a 
latitude  as  65°,  so  that  even  small  islands  may  bear  a  complete  mantle 
of  perpetual  snow.  On  some  small  islets  of  less  than  a  mile  in  diameter, 
we  found  a  thick  accumulation  of  ice  entirely  covering  the  inequalities 
of  the  ground,  and  forming  in  consequence  convex  glaciers.  These  ice¬ 
caps  ended  seawards  in  perpendicular  walls,  whilst  on  the  surface  they 
took  the  form  of  huge,  perfectly  even  sheep’s  backs. 

It  is  evident  that  this  form  of  glacier  will  be  found  also  on 
islands  of  larger  extent,  whenever  the  relief  is  sufficiently  uniform  to 
make  it  impossible  for  a  peak  to  pierce  through  the  glacial  cap.  As 
regards  the  thickness  of  these  caps,  it  is  plain  that  it  depends  on  the 
plasticity  of  the  ice  and  the  extent  of  ground  on  which  it  rests.  To  my 


mind  the  only  difference  which  exists  between  these  convex  glaciers  of 
the  antarctic  and  the  inland  ice  of  Greenland  consists  in  the  incom¬ 
parably  greater  extent  of  the  latter,  and  in  the  fact  that  this  does  not 
reach  the  coast,  but  melts  up  into  streamlets,  and  sends  glaciers  down 
towards  the  sea  only  through  the  valleys.  Hut  it  is  possible  that  there 
may  be  a  sheet  of  inland  ice  more  extensive  even  than  that  of  Green¬ 
land.  We  may  say  that  the  great  ice-cap  supposed  by  Croll  *  may  quite 
well  cover  the  antarctic  continent,  since  even  small  islands  are  seen  to 
have  the  even  and  convex  covering  of  ice  laid  down  by  Croll  for  the 
whole  southern  continent.t 

On  the  other  hand,  it  may  seem  surprising  that  the  glacial  caps  are 


•A  CUABACTERISTIC  ANTARCTIC  COAST:  FLAT  GLAaER  TERMINATED  BY  AN 
ICE-WALL,  SHOWING  STRATIFICATION  OF  THE  NEVE. 

( 1‘hoto  by  Cook.) 


not  the  sole  type  of  glacier  in  these  regions,  where  the  line  of  perpetual 
snow  is  found  at  sea-level. t  The  reason  is  that  most  of  the  islands  are 


*  ‘  Climate  and  Time,’  4th  edit.  (London,  1897),  p.  374. 

t  Cf.  Ar^towski,  “  Les  calottes  glaciaires  des  Regions  Antarctiques,”  C.  R.  Acad. 
Sei.  Parin,  December  24,  1900. 

t  The  question  of  the  level  of  perpetual  snow  in  the  region  of  Belgica  strait  is 
;i  very  complex  one.  I’rof.  Penck,  who  was  present  at  an  address  that  I  delivered  at  the 
“  Naturforscher-Versammlung”  at  Aix-la-Chapelle,  was  tempted  to  suppose  that  there 
might  well  be  two  lines  of  perpetual  snow,  one  above  the  other,  in  that  region.  Low- 
lying  fogs  are,  in  fact,  very  frequent  there,  and  these  protect  the  snow  from  the  effects 
of  solar  radiation,  while,  on  the  other  hand,  the  clouds  which  most  frequently  give  rise 
to  atmospheric  precipitation  likewise  rest  very  low.  The  summits  and  upper  portions 
•  2  c  2 


372 


THE  ANTARf'TIO  VOYAOE  OF  THE  “  BELGICA  ”  DURING 


too  high  in  proportion  to  the  area  occupied  by  the  base,  and  that  there¬ 
fore  the  mountains  cannot  fail  to  pierce  through  the  coating  of  ice.  The 
antarctic  glaciers  are  not  stationary,  any  more  than  those  of  other 
regions,  and  though  they  remain  perpetually  under  the  sway  of  winter, 
they  still  move  on.  The  plasticity  of  the  ice  prevents  its  accumulation 
beyond  a  certain  limit  of  height,  and  the  mantles  of  ice  must — even 
under  extremely  rigorous  conditions  of  weather — be  limited  in  thick¬ 
ness,  while  all  the  forms  of  the  antarctic  glaciers  must  be  those  of 
a  semi-fluid  mass.  There  are  thus  both  ice-rivers  and  cascades,  and 
also  forms  recalling  the  “corrie  glaciers.”  But  all  are  alike  buried 
beneath  a  mantle  of  perpetual  snow,  and  bare  ice  is  nowhere  seen. 

“  Inland  ice,”  properly  speaking,  does  not  exist  on  the  large  islands  of 
the  Palmer  archipelago.  On  the  other  hand,  on  Banco  Ijand  and  Graham 
Tjand,  it  is  only  the  mountains  situated  near  the  coast  which  show  them¬ 
selves,  while  the  whole  interior  of  the  land  lying  eastward  is  completely 
buried  under  the  inland  ice. 

We  must  not,  however,  imagine  that  the  antarctic  lands  are  at  the 
present  day  as  heavily  loaded  with  glaciers  as  they  might  be,  for  traces 
of  a  wider  extension,  dating  doubtless  from  the  glacial  epoch,  are  still 
preserved.  The  presence  of  these  vestiges  of  the  glacial  epoch  seems 
to  me  remarkable  for  various  reasons,  and  on  this  account  I  should  like 
to  bring  forward  some  facts  in  support  of  my  assertion,  (iaston  islet, 
our  eighth  antarctic  landing-place,  Ijing  a  mile  from  the  coast,  is  a  huge 
roche  moutonnee  perfectly  polished  on  the  surface.  At  the  time  of  our 
visit  it  was  almost  entirely  bare  of  snow.  Opposite  this  islet,  at  Cape 
Reclus,  there  rises,  along  the  coast,  a  large  moraine  running  from  north¬ 
east  to  south-west.  An  examination  of  the  map  of  the  lands  discovered 
by  the  expedition  shows  that  the  direction  of  the  moraine  is  that  of 
Belgica  strait,  and  we  are  led  to  the  conclusion  that  the  glacier  which 
produced  this  moraine  must  have  occupied  the  strait  itself,  which  has 
at  this  point  a  breadth  of  10  miles  and  a  depth  of  342  fathoms.  Another 
argument  is  supplied  by  our  seventeenth  and  eighteenth  landings.  On 
Bob  islet,  not  far  from  Wiencke  island,  we  discovered  some  well-preserved 
fragments  of  a  moraine,  from  1.5  to  20  feet  high,  resting  against  the 
sloping  shore  at  a  height  of  80  feet  above  the  sea.  This  moraine  has  the 
same  direction  as  the  channel,  and  its  height  decreases  gradually  towards 
the  west.  On  it  were  some  huge  blocks  of  gneiss  perfectly  polished. 
The  red  granite  is  in  the  form  of  rounded  boulders,  and  the  same  is  the 
case  with  other  rocks,  while  the  diorite  is  often  angular. 

of  the  flanks  of  the  rnuuntiiins  (IdOO  feet  and  over)  are  therefore  subject  to  a  climatic 
regime  decidedly  ditferent  from  that  which  prevails  at  sea-level.  The  mean  tempera¬ 
ture  of  the  air  is  possibly  lower,  but  on  the  other  hand  the  amount  of  atmospheric  pre- 
cipation  is  less  and  the  effect  of  radiation  greater.  This  would  explain  the  fact  that 
the  mountain  slopes  are  sometimes  bare  of  snow  at  an  altitude  of  150U  feet  or  even 
higher.  It  follows  that  the  idea  of  two  levels  of  perpetual  snow  is  quite  a  plausible 
one. 
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On  the  other  side  of  Belgica  strait,  exactly  opposite  the  former 
spot,  we  discovered  a  line  moraine  on  Banck  island.  Its  height  was  do 
feet,  and  its  direction  parallel  to  that  of  the  strait.  It  rested  against  the 
sloping  side  of  the  mountain,  which  here  displayed  characteristic  ntchea 
hioatonneea.  These  moraines  can  only  be  explained  as  the  pro<luct  of 
an  immense  glacier  which  must  have  flowed  through  Belgica  strait 
westward,  i.e.  towards  the  Pacific  ocean.  Other  proofs  of  the  former 
wide  extent  of  the  antarctic  glaciers  are  furnished  by  the  erratics 
collected  in  Hughes  gulf,  at  our  third,  fifth,  and  sixth  landings,  as 
also  by  those  found  on  Antwerp  island  at  the  fourteenth  landing- 
place,  where  a  bank  of  rolled  pebbles  and  blocks  extends  for  a  certain 
distance  from  the  shore.  Further,  in  Errera  channel,  a  remarkable 
moraine  runs  transversely  across.  Lastly,  we  frequently  saw  |)erfectly 
polished  rochca  moulunneea,  either  along  the  shore-lines  or  on  small 
islands. 

The  discovery  of  the  former  greater  extension  of  the  antarctic 
glaciers  seems  to  me  so  important  a  fact  to  record,  that  I  could  not 
refrain  from  entering  into  these  details.  The  discovery  is  interesting 
from  various  points  of  view.  I  will  here  merely  call  attention  to  a 
question  which  seems  to  me  closely  bound  up  with  it — I  allude  to  the 
climate  of  the  glacial  epoch.  In  fact,  this  question  aroused  a  keen 
interest  in  me,  from  the  moment  when  I  noticed  the  morphologic 
analogy  which  exists  between  the  southern  extremity  of  South  America 
and  this  northern  point  of  the  antarctic  continent,  and  which  suggests 
the  question  whether  the  more  thorough  study  of  the  climates  of  the 
two  regions  and  of  the  glaciers  might  not  permit  us  to  calculate  the 
point  to  which  the  mean  temperature  of  the  air  must  have  fallen  during 
the  glacial  epoch. 

This  epoch  has  left  its  mark  in  both  regions,  and  the  aspect  presented 
by  the  antarctic  lauds  in  our  day  seems  to  aflbrd  an  indication  of  the 
condition  of  the  channels  of  Tierra  del  Fuego  during  the  glacial  epoch. 
We  are,  therefore,  justified  in  asking  whether  the  existing  climate  of 
the  antarctic  lauds  in  G4°  may  not  bo  the  same  as  that  which  prevailed 
in  .■>4'’  during  the  ice-age.* 

I  am  confident  that  the  investigations  of  the  next  antarctic  expedi¬ 
tions  which  may  visit  the  two  regions  will  furnish  us  with  the  key  to 
the  problem  here  indicated. 

G.  Antarctic  Icebcrga. — The  icebergs  of  the  arctic  regions  are,  in 
general,  of  very  varied  form,  and  usually  of  small  dimensions,  although 
heights  of  80  metres  (260  feet)  are  frequently  measured,  and  it  seems 
that  as  much  as  110  metres  (dGO  feet)  above  sea-level  may  be  attained.t 


*  H.  Ar(;tow8ki,  “  A  propos  de  la  (lueslion  du  cliinut  de  I’epoquc  glaciaire,”  Ciel  et 
Terre.  March,  190 1. 

t  E.  V.  DrygaUki,  ‘Groulund  Expedition,’  rol.  i.  p.  381. 
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The  tabular  form  has  rarely  been  recorded,  although  the  icebergs  do 
show  it  near  the  glaciers  from  which  they  are  derived,  if  the  slope 
of  the  glacier  is  slight  and  the  berg  retains  its  original  position  of 
equilibrium  after  detachment. 

The  antarctic,  on  the  other  hand,  is  the  region  of  immense  tabular 
icebergs.  In  the  southern  seas,  bergs  several  kilometres  in  length,  and 
rising  to  a  height  of  (50  metres  (200  feet),  have  been  frequently  met 
with  ;  ice-islands  rising  to  as  much  as  500  metros  (1640  feet)  have  been 
reported,  but  this  is  obviously  a  gross  exaggeration.  Erroneous  views 
about  the  antarctic  icebergs  are  very  widely  held.*  Heim,  for  example, 
states  that  they  are  of  marine  origin,  formed  by  successive  thickenings 
of  the  ice-pack. 


FIG.  C.— TABULAB  ICEBEBG  WITH  GBOTTOES. 

,(/’Au(o  by  Cuuk.) 

In  the  seas  navigated  by  (he  Jiehjica,  we  have  seen  as  many  as  a 
hundred  and  ten  icebergs  at  once,  distributed  all  round  the  horizon. 
Forty  per  cent,  of  these  would  bo  of  the  characteristic  tabular  form, 
while  the  remainder  resembled  arctic  bergs,  or  some  form  derived  from 
the  tabular.  Large  icebergs  were  rare;  heights  of  50  metres  (Itid  feet) 
were  quite  exceptional,  and  the  tabular  bergs  averaged  only  30  to  40  metres 
(98  to  131  feet).  The  tabular  icebergs  are  covered  over  with  neve,  and 
only  show  the  alternate  blue  and  white  bands  at  the  base.  I  only  once 
had  an  opportunity  of  examining  this  stratiKcation,  in  an  iceberg  which 
was  enclosed  in  the  pack,  and  displaced  so  that  the  strata  dipped  at  a  con¬ 
siderable  angle.  Both  the  blue  and  white  bands  were  formed  of  glacier 
ice  with  the  characteristic  grained  structure ;  the  strata  were  not 
sharply  separated  from  one  another,  the  only  difference  between  blue 


*  A.  Ucim,  ‘  Gletscherkundi',’  p.  270. 
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aud  white  being  that  the  ice  in  the  latter  was  more  porous,  enclosing  a 
large  number  of  air-bubbles ;  the  ice  in  both  was  compact.  The  sup- 
jwisition  that  tabular  bergs  are  formed  of  sea-ice  is  entirely  wrong. 
Tlie  mode  of  formation  of  the  sea-icc  shows  that  its  thickness  constantly 
tends  to  a  limit,  supposed  by  Woy2)recht  *  to  be  7  metres  (23  feet )  at  a 
niaximuin,  however  low  the  mean  winter  temperature,  and  however  great 
the  number  of  years.  I  think  Weyprecht’s  limit  is  too  great  for  the 
antarctic  regions.  In  any  case,  the  continental  origin  of  the  antarctic 
icebergs  is  indisputable,  for  the  bed  of  the  .Vntarctic  ocean  is  covered 
with  terrigenous  deposits  and  erratic  blocks  laid  down  by  the  melting 
of  the  ice,  and  these  materials  are  transported  to  great  distances  from 
the  glaciers  from  which  they  are  derived. 


The  majority  of  the  groat  antarctic  glaciers  have  a  sufficiently  gentle 
slu[)e  to  produce  icebergs  of  tabular  form.  It  is  probable,  however, 
that  most  of  the  ice-tables  do  not  come  from  these  glaciers,  but  from 
the  wide  ice-cap  which  form  the  inland  ice  covering  the  low-lying  land 
situated  farther  south.  Both  our  soundings  t  and  those  of  lloss  have 
shown  that  the  continental  inland  ice  docs  not  extend  (on  the  con¬ 
tinental  shelf)  beyond  the  isobath  of  400  metres  feet),  and  this 

may  be  taken  as  the  maximum  total  thickness  of  the  icebergs  coming 
from  the  pole  in  the  whole  antarctic  area  of  the  Pacific.  If  one-eighth 
of  the  tabular  icebergs  appear  above  the  surface,  wo  got  50  metres  ( 1 64 
feet)  as  the  limiting  height  of  the  bergs  detached  from  the  great  ice- 


*  K.  Weyprecht,  ‘  Die  Metamorphosen  dcs  PolareiseB,’  p.  131). 
t  H.  Ar5tow8ki,  “  The  liatliyuictriciil  Relations  of  the  Antarctic  Hegious  ”  ()/<;(»;; 
Juurn.,  July,  1899). 
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barrier  known  to  extend  from  Victoria  Land  to  long.  ITO’  W.,  and 
which  doubtless  continues  eastwards  to  the  land  to  south  and  west  of 
Alexander  Land. 

7.  Attempts  to  penetrate  the  Pack. — As  soon  as  the  lielgiea  entered  the 
Pacific  ocean,  the  surreys  of  the  strait  discovered  being  completed,  and 
the  season  already  well  advanced,  Commander  de  Gerlache  was  impatient 
to  push  his  way  as  far  south  as  possible.  He  hoped  to  attain  a  high  lati¬ 
tude,  being  convinced  of  the  existence  of  an  open  navigable  sea,  like 
those  discovered  by  Weddell  and  Boss,  beyond  the  zone  of  the  pack. 
We  could  have  explored  the  coast  of  Graham  Land,  and  we  could  have 
efiected  a  landing  on  one  of  the  Biscoe  islands,  which  would  have  added 
materially  to  our  knowledge  of  the  geology  of  the  antarctic  lands.  As 
we  were  in  sight  of  Alexander  Land,  it  would  also  have  been  easy  to 
ascertain  if  this  land  is  continuous  with  Graham  Land ;  in  other  words, 
whether  the  apparent  break  between  the  two  is  a  strait  or  only  the 
entrance  to  a  fjord.  But  de  Gerlawjhe  did  not  wish  to  lose  time,  and  set 
his  course  to  south-west,  in  order  to  cross  the  pack,  which  we  entered. 
AVe  were  already  south  of  Bellingshausen’s  route,  and  unexplored 
regions  lay  before  us  to  west  and  south.  In  the  light  of  the  experience 
gained  since,  it  is  apparent  that  it  would  have  been  better  to  have 
followed  the  edge  of  the  pack,  and  to  have  entered  the  ice  much 
further  to  the  west ;  but  those  things  cannot  bo  foreseen,  and  we  made 
our  first  attempt  in  long.  80°  W.  The  ice  was  very  thick,  and  after  a 
few  miles’  navigation  in  the  pack  further  progress  was  hopeless,  and  we 
had  to  turn  back. 

A  second  attempt  proved  equally  vain.  In  long.  81°  W.,  we  did 
not  reach  the  70th  parallel.  In  long.  86°,  however,  the  edge  of  the 
pack  was  more  to  the  south,  and  on  February  27  we  reached  lat.  70°  S. 
without  difficulty,  the  ice  being  navigable,  and,  aided  by  a  gale,  we 
made  rapid  progress.  Here  the  ])ack  was  distributed  in  bands  of  ice 
but  little  compressed,  and  having  fres  spaces  of  varying  width  between, 
through  which  the  lielgiea,  driven  by  the  wind,  could  break  a  passage. 
Finally  we  came  to  the  close  pack,  which  was  quite  impenetrable.  With 
powerful  machinery  we  could  no  doubt  have  proceeded  further,  but  the 
Bclgica  became  altogether  immovable  in  lat.  71°  30'S.,  on  March  2,  18('8. 
This  latitude  was  never  exceeded  later  by  more  than  a  few  minutes. 

No  serious  attempt  was  made  to  escape  from  our  imprisonment. 
Wintering  in  the  antarctic  regions  was  part  of  the  programme  of  the 
expedition,  and  it  was  just  as  well  to  do  so  where  we  were,  in  the 
moving  pack,  as  to  force  a  way  out  and  return  to  a  land  station. 
Besides,  in  the  explored  land  regions,  we  had  only  seen  one  place  where 
wintering  was  practicable — at  the  twelfth  landing  in  Lemaire  channel. 

The  first  days  of  our  sojourn  in  the  ice  were  very  trying.  Every¬ 
one  naturally  asked  himself  how  long  we  were  to  remain,  whether  we 
were  one  day  to  escape  and  return  home  safe  and  sound,  or  whether 
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the  pressure  of  the  ice  would  crush  our  vessel,  with  consetiuences  no 
one  could  foresee  ;  every  one  regretted  the  work  untinished,  and  feared 
for  the  loss  of  the  materials  and  observations  already  collected.  But 
wo  became  accustomed  to  our  surroundings  very  quickly.  On  March  ti, 
Amundsiii,  Cook,  and  I  left  the  ship,  and,  going  from  one  floe  to  another 
by  jumping  the  narrow  open  channels  between,  made  our  first  excur¬ 
sion.  The  weather  was  fine,  and  it  was  a  pleasure  to  risk  a  visit  to  an 
iceberg,  which,  like  ourselves,  was  a  prisoner  in  the  pack.  The  floes 
wore  small,  and  constantly  moving,  so  that  the  recurring  risk  of  jump¬ 
ing  short  and  falling  into  the  water  added  a  spice  of  adventure  to 
our  journey.  But  all  went  well,  and  a  very  agreeable  day  gave  us  con- 
fiilcnce  in  ourselves  and  hope  that  we  should  not  lack  means  of  amusement. 

The  seals  and  penguins  were  our  very  good  comrades  from  the 
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Itoginning  ;  they  took  the  greatest  interest  in  all  our  aflairs.  The 
penguins,  particularly  the  small  ones  ( PyijouccUit  Adeliw ),  seemed  to 
us  remarkably  intelligent,  and  we  took  great  interest  in  watching 
them.  'J'hey  had  an  almost  human  appearance  when  walking  across 
the  snow,  and,  indeed,  they  had  many  human  attiibutes,  especially  in 
their  social  customs. 

We  often  met  companies  of  six  or  eight  or  more  penguins  pro¬ 
menading  on  the  pack  in  the  sunshine.  When  they  saw  us  they 
generally  exhibited  curiosity,  and  approached  to  get  a  nearer  view.  I 
do  not  know  if  these  birds  have  the  instinct  of  the  naturalist,  and 
take  a  lively  interest,  doubtless  purely  philosophic  from  their  point 
of  view,  in  everj’thing  new  which  presents  itself,  or  if  the  object  of 
their  investigations  is  entirely  practical,  but  they  certainly  came  near 
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U8  with  a  distinct  purpose  of  making  examination,  liut  if  we  had  the 
misfortune  to  excite  much  curiosity,  they  became  aggressive.  One 
would  first  come  close  to  us  and  reconnoitre,  and  then,  on  his  order,  the 
others  would  advance  with  a  menacing  air,  and  the  battle  began — a 
battle  in  which  we  sometimes  had  trouble  to  demonstrate  effectively 
our  superior  strength.  On  one  occasion  we  were  able  to  observe  that 
the  penguins  are  musical  amateurs.  Unfortunately,  we  could  not  ascer¬ 
tain  if  they  are  equally  able  to  appreciate  “  talent  and  classical  music,” 
for  we  had  no  virtuoso  amongst  us,  nor  indeed  any  musician,  although 
we  all,  without  exception,  played  numerous  melodies  and  even  operatic 
airs  on  the  ship’s  barrel  organ.  But  in  any  case — and  the  thing  is 
worth  noting — one  of  the  sailors  delighted  to  exercise  himself  upon  the 
trumpet,  and  the  penguins  came  from  great  distances  to  listen  to  him 
— no  doubt  to  learn  something  new. 

Often,  very  often,  these  brave  penguins  amused  us,  and  when  we 
were  tired  of  preserved  foods,  specially  with  the  Australian  rabbits, 
they  afforded  us  real  succour,  after  we  learned  that  the  flesh  of 
penguin  is  excellent  eating.  It  is  to  be  imagined  that  our  existence 
in  the  pack  was  not  of  the  gayest,  however.  Far  from  being  ideal,  the 
life  of  the  polar  explorer  is  often  sad  and  monotonous.  In  the  region 
where  we  were  storms  are  frequent,  and  failing  storms,  fogs  and  snow¬ 
drift  often  rendered  excursions  impossible,  and  sometimes  we  v/ere 
unable  to  walk  about  even  close  to  the  ship.  Then  at  times  the  ice 
would  open  up,  and  the  floes  press  against  each  other  and  break  into 
fragments.  These  squeezes  were  most  uncomfortable  to  watch  when  in 
the  immediate  neighbourhood  of  the  ship,  and  hearing  the  grinding  of 
the  ice,  the  groans  of  the  ship,  and  the  trembling  of  the  rigging  as  she 
rose  and  fell  again,  we  experienced  sickly  sensations  which  may  Ixj 
imagined — we  realized  the  gulf  which  separated  us  from  the  abysses  of 
the  ocean,  and  we  longed  for  the  land. 

The  Belgtca  was  only  once  seriously  nipped  during  the  autumn 
months ;  but  she  held  out,  and  the  ice,  which  broke  under  the  pressure 
on  the  starboard  bow,  went  under  the  hull.  The  pack  took  a  long 
time  to  consolidate.  Whenever  the  wind  fell  the  flues  united,  and  the 
snow-drift  over  the  surface  of  the  ice  helped  to  transform  it  into  an 
unbroken  plain.  But  as  soon  as  the  wind  sprang  up,  the  ice  gave  way 
again.  Thus  it  was  only  with  the  cold,  as  it  became  more  and  more 
intense,  that  the  floes  consolidated.  The  ruptures  grew  further  and 
further  apart,  and  our  situation  became  gradually  more  secure.  Ulti¬ 
mately  the  Belgica  was  fixed  in  the  middle  of  a  field  of  ice,  to  which  she 
was  attached  as  if  built  in  it ;  this  we  called  “  our  floe.”  After  this  it 
was  only  from  afar  that  we  heard  the  noise  of  the  ice  after  the  wind 
had  ceased  to  howl  in  the  rigging,  and  the  ice  was  yielding  to  pressure. 
And  often  in  the  silence  of  the  night,  lying  in  my  berth,  I  put  my  ear 
to  the  wall  and  listened  to  hear  what  was  happening  a  long  way  off. 
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8.  Invest igatloiu. — I  observed  the  aurora  australis  for  the  first  time 
un  March  14,  when  I  witnessed  a  remarkably  fine  display,  which  im¬ 
pressed  me  greatly.  The  play  of  light  was  extremely  varied,  excep¬ 
tionally  so  in  this  particular  case,  and  the  phenomenon  presented  a 
most  imposing  spectacle.  The  horizon  amongst  the  ice  was  entirely 
free ;  we  had  the  whole  vault  of  heaven  before  us.  I  will  not  again 
describe  the  scene,  but  will  refer  those  who  are  interested  to  my  pre¬ 
liminary  notices,  and  to  the  s{)ecial  memoir  on  aurorae  published  in  the 
reports  of  the  lielgica  Expedition.*  As  the  last-named  publication  is 
still  in  the  press,  I  may  give  some  notes  on  our  scientiBc  work  gene¬ 
rally.  As  soon  as  wo  had  definitely  resolved  to  winter  in  the  antarctic, 
we  had  to  organize  an  observing  station.  This  station  was  not  fixed. 
Our  floe  turned  so  as  to  displace  the  bow  of  the  ship,  but  only  slightly, 
and  ultimately  the  direction  remained — in  spite  of  the  drift— almost 
constant.  The  icebergs  visible  on  the  horizon  had  a  motion  scarcely 
different  from  our  own  ;  we  kept  them  in  sight  nearly  the  whole  time. 
During  the  drift  the  floes  usually  moved  cn  bloc  over  a  wide  space,  but 
occasionally  they  changed  their  i)ositions  (after  a  strong  drift),  so  that 
one  occupied  an  entirely  different  place  relatively  to  its  neighbours. 
This  was  at  least  the  case  as  shown  by  the  icebergs,  which  were  fixed 
in  the  floes  in  the  same  way  as  the  lielgica. 

Leoointe  made  frequent  astronomical  determinations  of  position, 
and  deduced  therefrom  the  direction  of  drift.  For  this  purpose  a 
wooden  hut  was  erected  on  the  port  side  of  the  ship,  quite  close  to  it, 
and  electric  communication  was  established  so  that  Dobrowolski  could 
note  the  chronometer  on  board,  while  Lecointe  himself  observed  the  stars 
in  the  artificial  horizon.  During  his  observations  in  “  his  observatory  ” 
Lecointe  was  certainly  sheltered,  but  as  he  often  remained  there  without 
moving,  he  generally  returned  on  board  with  his  fingers  half  frozen.  We 
were  always  eager  to  hear  the  result  of  the  calculations.  On  May  :(1 
Leoointe  announced  lat.  71°  8t>'  S.,  the  highest  we  attained  during  our 
drift.  Sometimes  we  moved  northward  with  southerly  or  south-westerly 
winds — this  we  heard  with  joy ;  but  with  change  of  wind  we  would 
again  go  towards  the  pole,  or  eastward  or  westward,  and  so  we 
wandered  from  place  to  place,  sometimes  back  in  our  old  position, 
sometimes  far  to  the  westward.  Apparently  we  remained  immobile, 
for  everything  round  us  followed  the  same  course ;  we  always  took 
our  dreary  scenery  with  us.  The  drift  of  the  Belgica  with  the  ice  is 
the  longest  experienced  by  any  vessel ;  the  chart  shows  that  the  move¬ 
ment  of  the  pack  was  guided  by  an  obstacle  to  the  east  and  south  of 
us,  and  the  existence  of  land  in  those  directions  is  further  indicated 
by  our  soundings.  Depths  diminished  to  the  south  and  east,  and  my 
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bathymetrical  chart,  published  in  the  Geo<jraphu-al  Journal,  shows  that 
during  nearly  all  the  time  we  were  on  a  continental  plateau.  The  pack 
in  which  we  were  may  be  regarded  as  a  coastal  pack,  no  doubt  of 
great  extent,  but  different  in  every  respect  (especially  with  regard  to 
its  movements)  from  the  pack  of  northern  polar  regions.  It  is  possible 
that  in  some  years  the  pack  becomes  detached  like  that  in  the  Kos> 
sea,  but  the  observations  of  Cook  and  Bellingshausen,  as  well  as  our 
own,  in  1898  and  1899,  indicate  that  this  must  be  exceptional.  I  an: 
of  opinion  that  the  great  Graham  Land  peninsula  forms  an  anticyclonic 
region,  so  that,  far  from  driving  the  ice  towards  the  ocean,  the  prevail¬ 
ing  north-easterly  winds  of  the  summer  months  send  it  southward ;  but 
in  the  Ross  and  Weddell  seas  the  same  anticyclonic  winds  produce  the 
opposite  effect,  because,  as  they  come  from  south-east,  they  are  diverted 
towards  the  north,  Victoria  Land  being,  in  all  likelihood,  equally  a 
region  of  high  pressure.  The  forthcoming  English  expedition  should 
decide  this  question. 

On  board  the  Behjica  I  took  every  opportunity  of  making  sound¬ 
ings;  the  soundings  were  usually  accompanied  by  observations  of 
temperature,  and  the  collection  of  samples  of  water  for  the  estimation 
of  density. 

Kacovitza  made  frec^uent  use  of  the  vertical  net  for  the  collection 
of  plankton ;  and,  thanks  to  the  drift,  he  was  also  able  to  explore  the 
bottom.  He  employed  the  trawl,  with  swabs,  and  was  but  little  satisfied 
because  these  cumbrous  appliances  were  brought  up,  after  much  labour, 
filled  with  pebbles  which  only  wont  to  enrich  my  geological  collection, 
about  which  he  cared  little  !  The  antarctic  plateau  is  entirely  covered 
with  boulders,  brought  by  the  iceliergs  from  distant  land,  and  the 
sediments  are  for  the  most  part  terrigenous.  But  Kacovitza’s  take  did 
not  consist  exclusively  of  pebbles  ;  he  obtained  good  hauls  of  animals 
entirely  new  to  science,  and,  as  everything  was  carefully  preserved,  he 
has  brought  back  a  collection  of  great  value.  His  treasures  are  now  in 
the  hands  of  competent  specialists,  and  will  furnish  an  im]>ortant 
contribution  to  biogeography. 

Our  lamented  Banco,  who  had  constructed  an  observatory  on  the 
pack,  did  his  best  to  obtain  reliable  observations  of  the  magnetic  elements, 
under  the  unfavourable  conditions. 

The  hourly  meteorological  observations  carried  on  by  Dobrowolski 
and  myself  formed  our  principal  occupation.  When  it  snowed,  the  snow- 
crystals  were  examined  and  described ;  when  there  were  clouds  (par¬ 
ticularly  cirrus),  Dobrowolski  attempted  to  follow  all  their  transforma¬ 
tions,  and  es{)ecially  to  ascertain  the  direction  of  movement ;  and  any 
optical  phenomena  were  studied  with  the  greatest  care.  Thus  the  days 
passed,  not  too  quickly  sometimes,  in  constant  and  assiduous  labour. 

9.  The  Winterirnj. — On  May  17  we  saw  the  sun  for  the  last  time. 
According  to  calculation,  the  centre  of  the  sun  was  40'  below  the  horizon 
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at  noon  on  that  date,  and  it  was,  therefore,  because  of  refraction  that  we 
were  able  to  observe  half  the  disc,  travelling  along  the  horizon,  for  over 
an  hour.  For  reasons  which  I  am  unable  to  explain,  the  appearance  pre¬ 
sented  by  the  sun  was  very  variable  ;  at  one  moment  it  seemed  flattened, 
almost  square,  at  another  notched  and  jagged.  Such  anomalies  in  the 
refraction  of  objects  on  the  horizon  are  often  observed  in  the  polar 
regions. 

From  this  day,  we  were  not  to  see  the  sun  again  for  two  months. 
At  the  beginning  we  did  not  dread  the  prospect  of  this  long  polar  night 
before  us,  but  before  the  sun  had  been  gone  many  days  one  of  ns  became 
very  ill.  Danco  lacked  the  constitution  to  hold  out,  and  on  June  5  he 
died.  It  is  useless  to  dwell  on  sad  recollections.  He  was  loved  on 
lioard  the  lii  lgica,  and  this  loss,  following  on  the  death  of  the  sailor 
Wiencke,  who  was  washed  overboard  by  a  wave  in  Bransfield  strait, 
made  a  deep  impression  on  us.  In  the  obscurity  of  the  midday 
twilight  we  carried  Dance’s  body  to  a  hole  which  had  been  cut  in  the 
ice,  and  committed  it  to  the  deep.  A  bitter  wind  was  blowing,  as  with 
nared  heads,  each  of  us  silent  and  sad,  we  left  him  there  .  .  .  and  the 
floe  drifted  on. 

In  the  antarctic  regions,  thanks  doubtless  to  the  detestable  climate, 
the  disastrous  effects  < if  the  polar  night  are  far  more  marked  than  in 
the  north.  There  is  a  general  lowering  of  the  system,  and  the  heart 
acts  feebly.  Several  of  ns  developed  serimis  symptoms,  and  without 
daily  care  on  the  part  of  the  doctor,  others  would  not  have  survived  the 
jieriod  of  darkness,  though  it  was  relatively  short.  One  part  of  Cinjk’s 
treatment  was  very  effective  and  ingenious.  Those  who  were  most 
affected  by  deficient  circulation  were  made  to  stand  in  a  half-naked 
condition  close  to  the  red-hot  stove,  for  several  hours  daily.  In  this 
way  the  action  of  the  solar  radiation  was  in  part  replaced  by  rays  of 
artificial  heat — in  a  manner  admittedly  primitive,  but  none  the  less 
beneficial. 

Life  on  board  during  the  polar  night  was  of  great  interest  from  a 
psychological  point  of  view.  One  finds  one’s  self  in  conditions  of  exist¬ 
ence  altogether  abnormal,  and  crowded  against  one’s  fellows  in  an 
uncomfortably  narrow  space.  Some  l)ecame  nervous,  excitable,  and 
sleepless,  with  the  imagination  continually  wandering  and  dreaming.  I 
was  one  of  these.  Others,  more  happily  constituted,  l)ecame  chronically 
tired  and  indifferent;  these  slept  much.  But  everybody  was  content  to 
spend  twelve  hours  a  day,  or  more,  in  bed.  One  of  the  crew  developed 
maniacal  tendencies;  another,  in  more  evil  case,  was  brought  home 
insane.  Since  the  return  of  the  expedition,  one  of  our  best  men, 
Knutsen,  has  died,  doubtless  from  heart  disease  contracted  in  the 
antarctic. 

On  board  the  Behiini  we  tried  to  amuse  ourselves,  during  the  dark 
days  of  winter,  as  best  we  could.  We  read  much,  but  our  library  was 
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insulequate.  Personally,  I  should  greatly  have  liked  an  encyclopaedia, 
and  some  Polish  tales ;  a  single  volume  of  Sienkiewicz,  which  I  hap¬ 
pened  to  have  with  me,  was  read  and  re-read  with  great  pleasure.  We 
spent  our  evenings  playing  cards,  and  although  I  have  always  had  a 
great  aversion  to  cards,  and  indeed  to  games  in  general,  I  confess  to 
]>leasant  hours  spent  at  whist.  We  had  to  play  for  something,  and  as 
we  had  no  money,  we  gave  notes  of  hand  f which  wo  had  not  the 
remotest  intention  of  honouring)  for  sums  of  100  to  10,000  francs, 
and  risked  the  most  hazardous  combinations.  Sometimes  the  bank  held 


no.  9. — THE  “beloica”  dcrimg  the  winter  night. 
{Photo  by  tKOonligkt,  Cook.') 


1 00,000,  or  even  a  million  ;  we  amused  ourselves  like  children  in  making 
and  losing  fortunes. 

Personally,  I  retain  many  pleasant  recollections  of  the  polar  night, 
for  I  made  meteorological  observations  after  all  the  others  had  gone  to 
bed ;  and,  in  the  profound  silence  that  reigned  on  board,  alone  in  my 
laboratory,  I  rejoiced  in  the  solitude.  Between  the  hourly  observations 
I  was  able  to  read  a  great  deal,  and  to  profit  by  the  perfect  tranquillity, 
so  difficult  to  obtain  under  ordinary  conditions. 

The  sun  reappeared  on  July  23.  With  its  return  our  torpor  dis¬ 
appeared,  and  gave  place  to  general  activity.  Our  usual  work  was 
resumed,  and  we  were  again  able  to  venture  on  the  ice.  Lecointe, 
Cook,  and  Amundsen  even  risked  a  long  expedition,  taking  with  them 
provisions  for  fifteen  days,  a  fur  sleeping-bag  for  three,  and  a  tent. 


•FORMATION  OF  “  RASSOL  FLOWERS  ON  THE  NEW  ICE  IN  AN  OPENINO 
I’UODrcED  OCRING  THE  DlilFT  OF  THE  TACK. 
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They  stayed  out  for  a  week,  but  did  not  make  much  progress,  for,  after 
a  strong  breeze,  several  channels  formed  in  the  ice-lield,  and  they  had 
the  greatest  difliculty  in  regaining  the  ship  in  safety.  We  had  no 
kayaks,  and  the  practical  result  of  this  little  expedition  was  to  show  that 
without  them  all  attempts  to  traverse  long  distances  on  the  pack  must 
be  futile.  It  was  also  made  evident  that  it  is  impossible  to  go  far  from 
the  floe  on  which  an  expedition  is  encamped  without  running  grave 
risks  of  being  unable  to  find  a  way  back.  For  this  reason  I  do  not 
appreciate  the  opinion  of  a  German  critic,  who  has  expressed  surprise 
that  we  did  not  try  to  attain  a  high  latitude  on  the  pack,  by  following 
a  direct  route  to  the  pole.  The  great  problem  is  to  find  the  position 
of  the  ship  when  it  is  time  to  return  to  it.  If  we  had  left  the  Belgiea  on 
August  10,  in  lat.  70“  50'  S.,  long.  86°  .‘10'  W.,  we  should  have  had  to  find 
her  again,  one  month  later,  on  September  10,  in  lat.  69°  .'iO'  S.,  long. 
8‘2°  40'  W.,  and  I  greatly  doubt  if  my  German  critic,  even  with  the 
most  favourable  hypotheses,  could  have  accomplished  this  tour  de 
force. 

With  the  return  of  the  sun  we  made  an  effort  to  discontinue  our 
legitne  of  preserved  food,  and  to  live  entirely  on  fresh  “beef-steaks”  of 
seal  and  penguin.  It  is  extraordinary  how  the  change  pleased  us.  We 
ate  nothing  afterwards  on  the  Jiehjica  but  the  delicious  “  penguin  beef¬ 
steak,”  which  has  not,  it  is  true,  much  resemblance  in  flavour  to  the 
ordinary  beef-steak,  but  is  none  the  worse  for  that. 

10.  The  Icepock. — The  expeditions  on  the  ice  were  not  made  exclusively 
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with  the  intention  of  filling  our  larder,  for  in  most  oases  it  was  not 
necessary  to  go  for  hours  along  the  edge  of  the  waterways  to  get  penguin 
and  seals  ;  as  a  rule,  we  got  more  than  were  needed.  But  the  exercise 
did  us  a  great  deal  of  good,  and  we  willingly  undertook  long  excursions. 

Whenever  the  weather  was  not  foggy  we  could  easily  discern  the 
aspects  of  the  pack,  and  I  gladly  profited  by  some  fine  days  to  photograph 
the  varied  forms  presented  by  the  surface  of  the  frozen  sea.  The  rigid 
crust  of  the  frozen  ocean  well  deserves  special  study  from  a  geographical 
standpoint.  The  numerous  descriptions  of  the  pack-ice  of  north  polar 
regions,  which  have  been  left  to  us  by  the  older  voyagers,  and  especially 
those  of  Weyprecht,  lead  me  to  suppose  that  the  antarctic  ice  differs 
from  it  in  several  respects.  The  characteristic  feature  of  the  southern 
pack  is  the  thick  layer  of  snow  which  lies  on  it  all  the  year  round. 
Except  for  the  young  ice,  which  forms  in  the  open  channels,  is  broken 
up  by  every  movement  caused  by  the  wind,  and  often  presents  a  bare 
glassy  surface,  the  fioes  resemble  an  immense  plain  covered  by  a  thick 
mantle  of  snow.  The  weight  of  this  snow  is  so  great  that  the  ice  is 
often  depressed  below  the  water-level,  and  the  base  of  the  snow  is 
transformed  into  blue,  granular,  compact  ice,  very  different  in  its 
physical  properties  (composition,  structure,  etc.)  from  the  ordinary  ice 
produced  by  the  freezing  of  sea-water.  The  fallen  snow  is  changed  into 
vhe  under  the  influence  of  solar  radiation  and  frequent  changes  of  air 
temperature.  Under  the  action  of  wind,  freshly  fallen  snow  is  drifted 
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KIO.  12.— AX  OLD  rRESSUUE-muGE  IX  THE  PACK. 

{Photo  by  Cook.) 

over  the  ice-field  like  sand  across  a  desert,  and  whenever  an  obstacle  like 
a  hummock  is  met  with,  small  dunes,  or  ripple-marks,  or  long  trails, 
clearly  indicate  the  direction  of  the  wind.  The  kumatology  of  snow 
was  specially  interesting  in  the  region  of  “  pressure  hillocks,”  and  I 
have  taken  many  photographs  illustrating  the  description  which  I  shall 
give  of  these  varied  phenomena  in  a  8]>ecial  memoir  of  the  Jtelgiat 
reports.  I  have  spoken  of  regions  of  “  pressure  hillocks.”  I  may  explain 
that  after  the  polar  night  and  later,  during  the  summer,  the  rigid 
surface  of  the  Antarctic  ocean  became  markedly  different  in  appearance 
from  when  we  first  entered  it.  The  small  floes  joined  together,  so 
that  the  independent  units  became  larger  and  larger,  till  they  were 
sometimes  several  miles  in  diameter.  From  the  crow’s  nest  of  the 
Belfjicn  we  could  see  the  whole  of  our  floe,  and  the  neighbouring  floes 
pressing  hard  on  it  and  on  each  other,  all  of  them  fringed  with 
hummocks.  These  little  elevations  were  regions  of  true  folding  and 
faiilting,  and  of  great  interest  on  closer  study.  Miniature  mountain 
chains,  they  had  all  the  characters  of  the  great  ranges  of  the  earth,  for 
all  the  traits  of  a  mountain  range  were  present,  except  those  due  to 
running  water  and  volcanic  action;  a  “structural  surface”  altered 
only  by  a  leveling  agent  par  txcellencc,  drifted  snow.  I  will  not 
commit  myself  to  a  maze  of  ilescription ;  I  only  wish  to  point  out  one 
analogy.  The  distribution  of  gravity  on  the  surface  of  the  continents 
presents  many  strange  anomalies.  Amongst  these,  modern  research 
seems  to  have  disentangled  one  general  principle — that  the  value  of 
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gravity  (reduced  to  sea-level)  is  less  in  a  mountainous  region  than  in 
contiguous  plains.  It  seems  as  if  there  were  empty  spaces  under  the 
mountains,  as  if  where  the  crust  is  crushed  and  squeezed  so  as  to  form 
ridges  on  the  surface,  the  denser  magma  is  found  at  a  greater  depth 
than  elsewhere.  This  principle  goes  by  the  name  of  Isostasy,  The 
isostasy  of  fold-ranges  compels  us  to  admit  that  the  masses  of  the  crust 
which  have  been  compressed  along  a  line,  forming  a  chain  of  mountains 
on  the  surface,  are  equally  depressed  into  the  dense  magma  of  the  interior, 
so  that  a  corres}X)nding  chain,  composed  of  relatively  light  material, 
faces  towards  the  Earth’s  centre.  It  seemed  interesting  to  test  this  hypo¬ 
thesis  fur  the  miniature  ice-ranges  which  were  formed  along  a  line  per¬ 
pendicular  to  the  direction  of  pressure,  and  to  ascertain  the  conditions  of 
equilibrium  of  the  hummocks.  I  therefore  measured  the  thickness  of 
the  ice  in  different  places,  and  made  a  series  of  borings  ( with  a  small 
geological  boring  tool)  along  a  line  j>erpendicular  to  the  alignment  of 
one  of  the  hummocks.  The  result  is  important,  for  I  found  under  the 
hummock  a  symmetrical  protuberance  much  larger  than  that  emerging 
above  the  surface  of  the  sea.  The  hummock  was  therefore  in  perfec* 
equilibrium,  the  ice  accumulated  below  displacing  a  volume  of  water 
sutlicient  to  keep  the  little  range  perfectly  stable,  and  therefore  to  make 
it  permanent.  The  greatest  thickness  I  measured  in  this  particular 
case  was  9  metres  (29-5  feet) ;  but  as  this  was  in  a  hummock  which 
raised  itself  scarcely  2  metres  (6^  feet)  above  the  sea  surface,  I  am  led  to 
suppose  that  in  the  regions  where  the  ice  is  greatly  crushed  and  dis- 
lociited  the  maximum  thickness  may  be  15  metres  (49*2  feet),  or  even 
more.  Such,  however,  must  l>e  regarded  as  excejdional  cases,  due  to 
pressure.  In  normal  circumstances  the  field-ice  may  be  taken  as  about 
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2  metres  ( 6^  feet),  or,  in  the  case  of  ice  several  years  old,  not  more  than 

3  to  4  metres  (10  to  13  feet)  in  thickness.  The  freezing  action  clearly 
tends  to  a  limit  which  cannot  l»e  surpassed,  however  low  the  tem- 
liorature.  This  is  the  invariable  result  of  measurements  in  the  arctic 
regions,  and  it  is  entirely  supported  by  our  measurements  during  our 
wintering  in  the  antarctic. 

11.  Summer  in  the  Ice, — The  greatest  cold  we  experienced  occurred 
in  September;  on  the  8th  the  thermometer  sank  to  —  43'’C.  (  —  45’4® 
Fahr.),  an  extreme  temperature  when  one  considers  that  we  were  very 
far  from  land,  and  only  in  71°  S.  lat.  We  took  advantage  of  the  sun¬ 
shine  when  it  came,  following  the  example  of  the  seals,  who  lay  motion- 


VUi.  14.— DlilFTKU  SNOW  BfBYlSG  OLD  HI  MMOCKS. 
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less  on  the  ice  for  hours  together  enjoying  sun-baths.  When  there 
was  no  wind  we  felt  warm  at  a  temperature  of  — 15°  C.  (5°  Fahr.),  and 
even  —  25°C.  (-  13’  Fahr.),  which  is  easy  to  understand,  as  evidently 
the  temperature  of  the  air  did  not  indicate  all  the  heat  we  felt,  and  we 
had  only  to  go  into  the  shadow  to  feel  the  difference. 

In  the  antarctic  there  are  strong  equinoctial  storms,  which  follow 
close  upon  one  another.  The  storms  which  preceded  the  establish¬ 
ment  of  the  summer  regime  were  accompanied  by  tremendous  snow¬ 
drifts,  and  as  the  lielgica  presented  an  obstacle  to  these,  large  quantities 
of  snow  accumulated,  and  at  length  almost  buried  her.  It  became 
necessary  to  extricate  her,  and  the  work  had  to  be  done  ([uickly,  as  she 
threatened  to  sink  gradually,  dragged  down  by  the  enclosing  ice.  But 
we  succeeded  in  clearing  all  the  snow  and  ice  down  to  sea-level,  and  the 
ship  raised  herself  out  of  the  ice  in  which  she  had  been  nipped. 
Future  expeditions  may  profit  by  our  experience ;  at  the  beginning 
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of  favourahle  weather  the  ioe  shonld  be  entirely  cleared  away  from  the 
ship,  so  as  to  leave  her  free  to  move  if  the  pack  opens. 

12.  Leaving  thf  Pack. — Until  December  we  had  every  confidence  that 
the  sun  would  melt  the  ice  and  break  up  the  floes  to  such  an  extent  that  we 
could  make  ourescape  easily.  But  when  December  bad  passed, and  the  sun 
made  his  daily  tour  of  the  horizon  without  melting  anything,  we  felt  our¬ 
selves  deceived.  The  lanes  certainly  opened  more  freely,  and  although  the 
thermometer  fell  to  —14°  C.  (6'8°  Fahr.),  the  young  ice  ceased  to  form. 
Everything  seemed  to  promise  that  the  Belgica  would  soon  be  in  an  open 
channel,  and  making  her  way  gradually  to  the  edge  of  the  pack.  But  our 
big  floe  would  not  give  way ;  there  we  remained,  at  the  mercy  of  fate, 
helpless  in  the  middle  of  an  ice-field  several  miles  in  circumference.  AV’e 
had  to  keep  up  our  courage,  although  our  provisions  were  coming  to  an 
end,  and  rather  than  face  a  second  winter  we  should  have  to  leave  the 
ship.  We  would  not  have  died  of  hunger,  for  penguins  were  plentiful, 
but  we  should  have  had  to  prepare  seal-oil  for  lighting  purposes,  and  as 
our  coal  would  have  run  short,  we  would  have  had  to  depend  on  seal-fat 
for  heating.  In  effect,  we  shonld  have  had  to  lead  the  life  of  Eskimo, 
and  after  the  experience  of  one  winter  in  the  ice,  we  hail  enough  of 
it.  So  we  resolved  to  attack  our  floe  with  the  explosives  with  which 
the  expedition  was  provided.  We  carried  a  large  supply  of  tonite,  but 
experiments  at  low  temperatures  had  previously  shown  us  that  the 
effect  of  this  explosive  on  the  ice  was  practically  nil.  Bombs  laid  on 
the  surface  produced  no  effect  at  all.  We  obtained  better  results  after¬ 
wards  with  mines,  laid  in  the  ice,  and  these  led  us  to  make  ex]ieriments 
on  a  larger  scale.  A  hole  was  1>ored  through  the  ice  about  500  metres 
(1640  feet)  ahead  of  the  Belgica,  and  in  this  we  placed  a  barrel  of  dyna¬ 
mite,  about  3  metres  (9’8  feet)  below  the  surface.  Several  long  fuses 
were  lighted,  and  while  they  burned  we  removed  ourselves  as  far  away 
as  possilde,  believing  that  the  exjdosion  was  about  to  blow  a  good  part 
of  our  floe  into  fragments.  Nothing  of  the  sort  happened.  The  spectacle 
was  im[>osing :  a  terrific  report  was  heard,  a  sheaf  of  pulverized  ice  and 
water  rose  to  a  height  of  50  metres  (160' feet),  but  there  was  no  fracture, 
not  even  a  crack  in  the  ice.  We  had  to  give  up  all  idea  of  explosives. 

After  doing  some  work  in  a  direction  leading  the  shortest  way  out 
of  the  pack,  we  perceived  that  this  route  was  hopeless,  for  we  should 
have  haid  to  cut  through  three  lines  of  hummocks,  where  the  ice  was 
very  thick.  But  a  closer  examination  of  our  floe  fortunately  revealed 
an  old  fracture,  close  astern  of  the  ship,  on  which  the  ice  was  only  from 
1^  to  2  metres  (4’9  to  6’6  feet)  in  thickness.  Along  this  we  cut  a  channel 
700  metres  (2297  feet)  long,  and  wide  enough  to  allow  the  passage  of 
the  ship.  The  task  was  long  and  arduous,  but  as  it  was  a  matter  of  life 
or  death  to  us,  and  as  it  was  equally  urgent  that  the  results  of  our 
scientific  work  should  not  be  lost,  it  was  no  use  hesitating,  and  the 
work  went  on  cheerily,  day  and  night,  for  a  whole  month.  As  we 
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had  only  three  saws,  we  could  not  all  work  together,  so  we  divided 
into  two  parties,  one  working  by  day,  the  other  by  night.  We  had  no 
want  of  light,  for  the  work  was  done  during  January  and  February. 

The  method  ultimately  employed  was  very  simple.  Starting  from 
tlie  edge  of  our  floe  (AC,  Fig.  15),  two  lines  AB  and  Cl)  were  cut;  then 
EF,  and  the  triangle  AEF  was  detached  and  pushed  out  of  the  way.  Next 
tiie  line  GH  was  cut,  and  the  quadrilateral  ECIIG  removed;  then  EK, 
and  another  polygon  was  free. 

Thus  we  got  rid  of  the  ice 
piece  by  piece,  and  as  each  slab 
hiid  to  be  pushed  out,  the  chan¬ 
nel  already  cut  was  kept  open. 

The  work  was  almost  com¬ 
pleted  when  a  storm  came 
upon  us.  Strong  pressure  was 
brought  to  bear  on  the  pack, 
and  the  unfinished  part  of  our 
canal  gave  way.  Then  the 
Jiclfficn  was  nipped  between 
two  large  floes,  and  as  the  swell 
from  the  ocean  reached  us  g 
from  outside,  these  crushed 
and  left  the  vessel  alternately 
with  every  wave.  We  had 
three  days  of  anguish,  three 
days  in  which  we  could  not  tell  what  a  moment  would  bring  forth,  for 
the  shocks  followed  one  another  without  ceasing,  and  the  lirlgica  might 
yield  to  the  pressure  at  any  moment.  But  it  turned  out  otherwise. 
'I’he  sea  went  down,  and  after  some  more  labour,  aided  by  a  free  use  of 
our  tonite,  the  lU  lgica  was  finally  delivered  on  February  14,  1899. 

We  made  rapid  progress  through  the  ice,  northwards  this  time,  for  a 
whole  day ;  but  then,  on  the  edge  of  the  pack,  our  way  was  completely 
barred  by  a  number  of  small  floes,  packed  close  together.  We  were 
drifting  rapidly  to  the  west,  and  ahead  of  us  innumerable  icebergs 
were  passing ;  it  seemed  as  if  the  pack  were  surrounded  by  a  belt  of 
bergs,  through  which  we  must  ipass.  It  was  only  after  a  long  month’s 
waiting,  tossed  about  all  the  time  by  the  ocean  swell,  that  we  got  a 
chance  to  escape  to  the  open  sea,  towards  which  the  water-sky  to  the 
northward  had  all  the  time  been  showing  us  the  way. 

The  lii  lgica  left  the  pack  on  March  14,  and  on  the  28th  we  were 
back  in  Punta  Arenas. 

Conclusion. — I  do  not  think  this  short  account  of  our  adventures 
should  discourage  future  voyagers  in  the  antarctic  pack-ice,  but  rather 
the  contrary.  The  lielgica  Expedition  has  shown  that  a  small  vessel, 
provided  with  only  a  small  auxiliary  engine,  can  enter  and  remain 
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in  the  pack  with  every  confidence ;  and  further,  that  one  can  get 
out  again  and  return  home  safe  and  sound.  But  the  important  fact 
established  by  this  first  wintering  in  the  antarctic  is  that  the  new 
method  of  exploration,  first  tried  by  Nansen  in  the  From,  can  afford 
excellent  scientific  results.  The  value  of  the  results  of  the  Fram 
Expedition  has  been  indicated  by  the  two  volumes  of  the  report  already 
published,  and  I  can  affirm  that  the  scientific  results  of  the  Belgian 
Antarctic  Expedition,  of  which  the  report  is  in  the  i)ress,  will  form  a 
really  valuable  addition  to  our  knowledge  of  the  antarctic  regions,  not¬ 
withstanding  the  comparatively  limited  resources  at  the  disposal  of  the 
commander  and  the  scientific  staff.  Again,  1  repeat  that  the  new 
method  of  exploration  of  polar  regions  is  extremely  fruitful,  and  that 
its  application  should  be  widely  extended. 

Before  the  reading  of  the  j>aper,  the  President  said  :  We  welcome  here  this 
evening  one  of  the  principal  members  of  the  scientific  staff  of  the  Belgian  Antarctic 
Expedition,  which,  as  you  will  remember,  wintered  in  the  antarctic  pack  in  the 
years  1898-99.  We  have  every  reason  to  admire  the  work  that  has  been  done 
by  this  scientific  exjiedition  under  great  difficulties.  The  funds  which  were  col¬ 
lected  for  that  expedition  were  very  small,  very  small  indeed.  I  remember  going 
over  the  ship  in  August,  1896,  with  Captain  Gerlache,  and  thinking  how  very 
small  the  accommodation  would  be  fur  purposes  of  a  p<dar  voyage ;  but  M.  de 
Gerlache  found  numerous  volunteers,  men  of  distinction  in  science,  to  accompany 
him,  and  Mr.  Arctowski,  who  was  constant  in  his  observations  throughout  the 
winter,  and  who  also  made  a  number  of  very  valuable  observations  on  the  land  that 
they  discovered,  is  now  with  us  this  evening.  I  am  sure  we  shall  all  be  extremely 
interested  in  what  he  has  to  tell  us,  and  in  the  views  which  he  will  be  able  to  give 
us  on  the  screen,  and  we  shall  give  him  a  very  warm  welcome  at  the  end  of  his 
address.  I  now  call  upon  Mr.  Arctowski  to  read  his  paper. 

After  the  reading  of  the  paper  the  following  discussion  took  place :  — 

Dr.  W.  T.  Blasford  :  I  am  sure  that  everybody  will  have  listened  with  very 
great  interest  to  the  accounts  Mr.  Arctowski  has  given  us  of  the  antarctic  regions. 
But  whilst  we  have  listened  with  very  great  pleasure  to  his  description  of  adventures, 
the  points  in  his  accounts  which  will,  I  think,  attract  most  attention  relate  to  scientific 
observations.  The  additions  to  geographical  knowledge  appear  at  first  not  to  be 
very  great :  an  additional  sound  has  been  found,  a  number  of  small  islands  have 
been  mapped  and  named,  and  there  it  may  at  first  seem  that  the  geographical  part 
of  the  discovery  terminates.  I  can  only  say  that  I  think  more  important  geo¬ 
graphical  observations  have  been  made  than  those  which  are  connected  with  the 
additions  to  our  maps,  valuable  as  these  are,  and  although  the  subjects  were 
necessarily,  in  the  abridged  account  to  which  we  have  just  listened,  passed  over  very 
lightly,  there  are  two  points  to  which  I  should  like  to  call  attention.  In  the  first 
place,  Mr.  Ar9towski  has  made  some  most  valuable  observations  on  the  older  glacial 
action  in  the  southern  hemisphere,  and  the  most  important  of  these  are  perhaps  at 
Terra  del  Fuego,  where  Mr.  Arctowski  has  shown  very  clearly  that  the  glacial  con¬ 
ditions  at  no  very  distant  geological  date  were  greater  than  they  are  now.  He 
has  found  moraines  and  other  evidences  of  glaciers  where  no  glaciers  now  exist ; 
he  has  shown  that  exactly  the  same  phenomena  occur  near  Cape  Horn  which  are 
so  striking  in  parts  of  Europe.  Now,  I  cannot  say  that  no  observations  of  ancient 
glacial  evidence  have  been  made  in  South  America  before,  because  I  have  heard  of 
some ;  but  they  were  rather  opposed  to  Mr.  Whymper’s  very  imijortant  observations 
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in  tropical  South  America.  I  ought  to  have  premUed  by  saying  that  Mr.  Arctowski 
lias  not  only  shown  in  the  case  of  Terra  del  Fuego  that  the  glacial  conditions  were 
much  greater  at  no  distant  ]>eriod  than  they  are  now,  but  he  has  also  shown  the 
same  in  Graham  Land.  I  am  quite  aware  that  the  occurrence  of  a  glacial  period  in 
IMeistocene  times  is  disputed  by  a  few— by  Sir  Henry  Howortb,  for  instance — but 
I  think  the  general  opinion  is  that  at  no  distant  period  the  temperature  was  lower 
than  it  is  at  the  present  day,  and  that  there  existed  great  glaciers  where  there  are 
none  now.  At  first  the  diflference  was  attributed  to  purely  local  conditions;  it  was 
supposed  to  be  the  result  either  of  greater  elevation  or  of  a  different  distribution  of 
land  and  water,  and  it  was  shown  how  if  the  land  in  North-Western  Europe 
and  in  Canada  were  a  little  higher,  and  if  the  Gulf  Stream,  instead  of  flowing  into 
the  Allantic,  flowed  somewhere  else,  a  glacial  epoch  might  be  brought  back  to 
these  islands,  and  that  we  might  be  enjoying  masses  of  ice  in  very  much  the  tame 
form  as  they  exist  in  Greenland.  Then  there  was  another  theory — this  was  Dr. 
Croll’s— which  was  that  although  glacial  conditions  prevailed  over  the  whole  of  the 
northern  hemisphere,  or  over  a  great  part  of  the  northern  hemisphere,  they  coincided 
with  a  time  of  comparative  warmth  in  the  south,  and  it  has  even  been  suggested 
by  some  that  the  southern  hemisphere  is  at  present  enjoying  a  glacial  epoch  from 
which  we  are  free.  The  idea  of  local  glaciers,  although  it  is  still  strongly  main¬ 
tained,  has  received  one  or  two  very  hard  blows.  In  the  first  place,  there  were 
those  wonderful  discoveries  in  Central  Africa  that  glaciers  came  down  on  Mount 
Kenya  at  no  distant  period  much  lower  than  they  do  now.  That  is  one  of  the 
most  important  observations  made.  Long  before  that  Sir  J.  Hooker  bad  shown  that 
glaciers  in  Sikkim  that  now  come  down  to  15,000  feet  above  the  sea  came  down  to 
7000  feet.  Similar  observations  have  been  made  in  New  Zealand.  So  far,  then,  as 
the  evidence  extends,  there  is  much  in  favour  of  the  view  that  the  glacial  epoch 
was  universal,  and  the  evidence  does  not  show  that  the  cold  period  alternated  in  the 
two  hemispheres.  Although  it  is  not  quite  certain,  I  am  strongly  inclined  to  believe 
that  the  glacial  epoch  was  a  period  of  intense  cold  throughout  the  entire  world. 

Then  there  is  another  point  on  which  Mr.  Arctowski  throws  considerable  light ; 
at  least  his  remarks  are  eminently  suggestive.  I  do  not  quite  understand  whether 
Mr.  Arctowski  bolds  that  the  area  round  the  Belgica  strait  is  a  sunken  area ;  but 
I  think  I  understand  him  to  regard  it  as  an  area  cf  depression. 

Mr.  Arctowski  :  Yes,  geologically  speaking. 

Mr.  Blakfoud  :  Certainly  the  whole  of  the  features  of  the  land  are  in  favour 
of  depression  having  taken  place.  It  is  extraordinary  the  way  in  which  the  ex¬ 
treme  southern  portion  of  South  America  ends  off  in  deep  channels  between 
islands,  and  in  scattered  islands  that  stand  away  from  the  coast.  I  do  not  think 
there  can  be  any  reasonable  doubt  that  depression  must  have  taken  place  in  the 
area  round  Cape  Horn,  and  there  is  a  very  similar  conformation  in  the  northern 
portion  of  Graham  Land.  Now,  Mr.  Arctowski  speculated  on  the  question  as  to 
whether  the  Andes,  after  running  through  the  whole  of  South  America,  are  not 
continued  in  Graham  Land.  That  is  an  important  geographical  suggestion;  but 
that  the  area  round  the  antarctic  region  is  an  area  of  depression  is  very  strongly 
indicated  by  evidence  tending  to  show  the  connection  in  former  times  between  the 
antarctic  area  and  the  other  lands  in  the  southern  hemisphere.  I  spoke  of  this 
some  time  ago  when  dealing  with  some  cf  M  r.  Bernacchi’s  observations,  and  I  pointed 
out  that  there  were  some  curious  connections  between  the  fauna  of  Australia  and 
the  fauna  of  America.  Although  I  am  afraid  it  is  too  late  to  enter  upon  what  is  a 
very  curious  point,  1  will  simply  say  this,  that  there  is  an  indication  that  in  Upper 
Palaeozoic  times,  when  the  coal  flora  extended  over  the  northern  hemisphere,  a 
totally  distinct  flora  flourished  in  the  southern  hemisphere.  Now*,  the  remarkable 
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point  about  that  soutbera  or  Olossopteris  flora  is  that  it  appeared  in  Australia,  in 
Indis,  in  South  Africa,  and  in  South  America.  Of  course,  the  connection  between 
Australia  and  South  Africa  might  have  been  by  way  of  India ;  but  it  is  impossible 
to  account  in  that  way  for  the  presence  of  similar  plants  in  South  America.  And 
another  point  is,  that  in  all  these  countries  this  southern  flora  is  preceded  by 
evidence  of  a  glacial  epoch.  Then  this  flora  gradually  came  northward,  and  it 
appeared  in  Russia,  and  in  Mesozoic  times  it  appears  to  have  covered  the  whole 
world.  Rut  taking  all  the  evidence  together,  and  the  remarkable  fact  of  the 
GloMopteris  beds  being  underlain  by  strata  containing  boulders  which  indicate 
glacial  conditions,  it  does  appear  a  reasonable  conclusion  that  this  flora  may  have 
come  from  somewhere  in  the  neighbourhood  of  the  south  pole,  and  its  appearance 
simultaneously  in  the  southern  continents  shows  that  they  were  all  in  connection 
with  each  other  and  with  the  antarctic  area,  which  was  probably  a  continent  then. 

I  merely  take  the  two  cases  to  which  I  have  referred  as  showing  the  great  amount 
of  interest  that  attaches  to  the  observations  made  by  Mr.  Ar^towski. 

Mr.  George  Murray  :  I  extend  the  very  heartiest  congratulations  to  Mr. 
Arrtowski  for  the  very  admirable  scientific  results  that  were  brought  back  from 
his  expedition.  They  were  in  inverse  pro]>ortion  to  the  equipment  which  he  has 
described  as  being  of  the  most  modest  character.  I  wonder  more  and  more,  as 
farther  facts,  and  deeper  and  more  important  facts,  come  out  as  to  the  performances 
of  the  Belgica,  how  they  were  ever  accomplished.  It  can  only  have  been  by  the 
most  strenuous  labour  both  by  the  officers  of  the  ship  and  the  scientific  staff  on 
board,  and  I  think  we  cannot  use  words  of  too  high  a  character  in  praise  of  their 
exertion.  He  laments  at  the  beginning  of  the  pajier  that  he  was  unprovided  with 
written  instructions  for  the  ex))edition.  I  know  it  is  a  subject  which  is  a  difficult 
one,  but  I  have  often  thought  that  expeditions  might  be  conducted  quite  safely, 
and  even  with  a  large  degree  of  success,  without  instructions.  A  gentleman  whose 
name  has  been  bracketed  with  that  of  Sir  Clements  Markham  gave  me  this  advice 
not  long  ago :  that  it  was  a  very  excellent  thing  to  be  provided  with  instructions, 
and  still  more  excellent  if  they  were  to  be  thrown  over  the  side.  I  will  leave  that 
part  of  the  subject  alone,  and  go  on  to  one  of  the  points  that  have  been  raised.  Mr. 
An-towski’s  paper  raised  in  my  head  the  idea  that  there  might  be  rehabilitated 
that  view  of  the  late  Dr.  Croll  which  fascinated  us  a  quarter  of  a  century  ago.  I  am 
afraid  Dr.  Blanford  has  given  it  a  death-blow,  and  we  cannot  fall  back  upon  that 
easy  explanation  of  glacial  phenomena ;  but  with  regard  to  the  second  part  of  his 
remarks  1  really  feel  I  must  venture  to  differ  from  the  conclusions  he  drew.  I  think 
that  his  conclusions  drawn  from  the  Glossopteris  flora  are  perhaps  rather  large  com¬ 
pared  with  the  facts  upon  which  they  are  based.  I  cannot  venture  to  put  this  view 
forth  as  a  geologist  so  much  as  a  botanist.  Knowing  something  of  the  flora  of 
that  particular  stage  of  development  of  the  vegetable  kingdom  throughout  the 
whole  world,  I  think  we  must  be  extremely  cautious  indeed  of  drawing  special 
inferences  from  special  occurrences  in  special  places.  I  think,  if  this  were  done,  I 
could  bring  forward  a  series  of  facts  to  justify  another  series  of  conclusions.  I  have 
no  facts  to  place  directly  against  Dr.  Blanford’s,  but  I  have  other  facts  pointing  in 
another  direction  that  wholly  conflict  with  his  arguments.  I  come  to  a  subject- 
and  I  feel  1  am  only  plunging  from  one  subject  to  another — to  a  question  which 
exercises  the  mind  of  the  President  of  the  Society  at  this  time  more  than  any 
other,  and  that  is  the  provision  of  a  relief  ship  to  the  Antarctic  Expedition.  I  believe 
it  is  the  duty  of  this  relief  ship  that  it  should  go  to  the  antarctic  regions  and  discharge 
its  primary  duty  to  Captain  Scott  and  his  gallant  crew,  but  that  it  should  escape  at 
once  out  of  the  ice,  should  circumnavigate  the  globe  between  55°  and  60°,  and  take 
a  line  of  soundings  round  the  world.  I  believe  by  doing  that  it  would  carry  out  a 
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great  feat  of  scientific  exploration,  a  greater  feat  than  any  direct  assault  upon  the 
antarctic  continent.  I  believe  it  would  suggest  more ;  it  would  give  us  a  line  from 
which  to  advance,  and  from  which  to  interpret  those  advances  which  have  been  made 
in  the  past  from  the  time  of  Biscoe  to  the  time  of  Ross  and  others  later,  and  I  think 
that  is  the  great  service  which  I  should  strongly  advise  and  recommend.  There  is 
one  other  little  point.  Reference  was  made  by  Mr.  Arrtowski  to  the  services  of 
Bellingshausen.  I  wish  those  services,  his  adventures,  could  be  laid  open ;  they 
have  been  hidden  up  in  the  Russian  language.  By  the  instrumentality  of  the 
President,  and  by  his  extraordinary  knowledge  of  these  early  voyages,  in  the  forth¬ 
coming  manual  we  shall  have  placed  before  the  world  the  adventures  of  the  early 
navigators,  which  are  almost  entirely  unknown  to  the  people  of  this  country. 
My  attention  was  called  by  Sir  Clements  Markham  to  the  adventures  of  Biscoe, 
which  have  been  extracted  and  will  appear  in  the  Manual,  and  I  will  promise  you 
I  this,  that  for  a  story  of  gallant  adventure  I  do  not  think  you  will  find  in  English 

I  literature  its  equal.  He  made  two  voyages ;  he  underwent  the  most  appalling 

hardships ;  he  carried  out  most  excellent  explorations  recorded  upon  our  maps ; 

:  and  as  1  told  you,  it  was  so  little  known  to  us,  that  when  I  sent  the  proofs  of  this 

j  part  of  the  voyage  to  Sir  Joseph  Hooker,  whose  knowledge  of  antarctic  literature  is 

almost  unrivalled,  he  said  the  greatest  part  was  new  to  him,  the  adventures  were 
j  excellent  and  the  scientific  part  was  excellent,  and  altogether  it  was  a  most  gallant 

‘  performance.  I  am  very  glad  that  this  Society  should  be  not  only  the  inaugurator 

I  of  a  new  voyage,  but  that  this  should  be  the  occasion  of  a  rescue  from  the  past  of 

i  a  story  of  one  of  the  earliest  British  navigators  in  the  antarctic  seas,  with  his 

:  almost  unp>aralleled  success  and  exi)erience  in  the  antarctic  regions. 

1  Dr.  Mill  :  I  feel  it  is  too  late  to  offer  any  remarks  on  this  interesting  paper. 

I  One  could  say  much,  but  1  will  say  little,  and  only  again  congratulate  Mr. 

j  Ari'towski  on  the  splendid  scientific  enthusiasm  he  has  shown.  For  those  labours 

were  carried  out  without  pay,  without,  I  am  afraid,  very  much  encouragement  at 
the  time,  and  in  the  face  of  difficulties  which  he  has  only  faintly  indicated ;  and 
they  were  in  many  departments-  -not  only  in  geology,  but  in  meteorology,  ho  has 
produced  results  of  the  greatest  importance.  He  has  added  his  name  to  those  of  his 
distinguished  countrymen  who  figure  so  splendidly  on  the  roll  of  scientific  ex¬ 
plorers  in  the  southern  hemisphere — I  refer  to  the  Polish  travellers  in  Australia, 
i  1  congratulate  Mr.  Arctowski  with  great  heartiness  both  on  the  quality  of  the 
work  he  has  done,  and  on  the  admirable  way  in  which,  in  English  learnt  within 

■  the  antarctic  circle,  he  has  given  us  his  paper. 

I  The  Pbesidext:  It  is  almost  too  late  to  continue  this  discussion,  unless  any 
'  one  wishes  to  ask  Mr.  An  towski  any  qucition. 

I  Admiral  Makkham  :  Mr.  An  towski  has  given  so  fully  all  the  details  of  the 
I  expedition,  and  has  given  us  such  a  graphic  account  of  the  way  in  which  the 

*  members  of  it  lived,  that  there  is  very  little  to  a.sk ;  but  I  would  like  to  know,  with 

■  regard  to  the  drift  of  the  ice,  whether  it  was  occasioned  by  the  prevalent  winds, 
I  or  whether  it  drifted  backvrards  and  forwards  irre8i)ective  of  the  force  of  the  wind  ; 

*  and  also  with  regard  to  the  thickness  of  the  ice  in  which  the  lielgica  wintered.  The 


i  lecturer  stated,  I  think,  that  the  ice  met  with  during  the  cruise  was  from  metres  to 
I  3  metres  (8’2  to  9’8  feet)  in  thickness ;  I  should  like  to  know  if  that  was  the  general 
I  thickness  of  the  ice  in  which  the  lielgica  wintered  during  her  drift  in  the  pack. 

I  Mr.  A1H.T0WSKI :  In  answer  to  that  question,  I  must  say  we  have  not  data 
j  enough  to  give  the  mean  thickness  of  the  ice.  The  mean  thickness  of  our  floe  was 

about  21  metres  (8’2  feet) ;  but  in  some  places  we  measured  ice  of  9  metres  (29'5  feet) 
in  thickness.  1  think  that  in  one  year  the  thickness  of  the  ice  may  increase  to 
2  metres  (B'O  feet).  With  regard  to  the  drift,  I  can  only  say  that  in  our  region, 
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where  the  Belgica  wintered,  the  drift  is  an  absolute  function  of  the  wind.  Of  couI^< 
there  are  deviations  in  the  course,  deviations  which  are  due  to  the  lands  sitnatid 
certainly  in  the  east,  very  probably  in  the  south,  but  almost  always  when  the  wiud 
came  from  the  east  we  drifted  to  the  west  or  south-west  along  the  unknown  shores- 
I  should  like  to  refer  to  Dr.  Blanford’s  remarks  apropos  of  the  universality  of  the 
glacial  epoch.  I  have  already  published  a  paper  about  the  question  of  the  climate  of 
the  glacial  epoch,  published  in  the  review  Cid  et  Ttrre  (March,  1901),  and  I  had 
occasion  to  discuss  the  question  with  Prof.  Penck,  of  Vienna,  on  the  last  meeting  of 
the  German  yatur/orschtrversammlung.  It  is  very  probable,  if  not  certain,  that  tiie 
glacial  epoch  in  the  southern  hemisphere  was  contemporary  with  the  last  glacial 
epoch  of  the  northern  hemisphere.  What  belongs  to  the  climate  of  the  glacial  epoch, 
the  idea  of  a  very  moist  climate,  which  was  expressed  by  Lyell  and  many  old 
geologists,  must  be  put  away,  and  we  must  take  as  the  most  probable,  as  the  more 
universal,  a  cold  climate.  Some  comparisons  have  obliged  me  to  think  that  the 
mean  temperature  of  the  antarctic  land  and  of  the  Terra  del  Fuego  was  from 
to  10°  Centigrade  (14°  to  18®  Fahr.)  lower,  during  the  glacial  epoch,  than  it  is  now. 

The  President  :  I  am  glad  to  be  able  to  congratulate  the  Society  on  the 
publication  of  what  Mr.  George  Murray  has  referred  to — two  of  our  most  interesting 
manuscripts  of  the  antarctic  voyagers,  Biscoe  and  Balleny.  They  were  presented 
to  us  by  Mr.  Charles  Enderby,  the  great  promoter  of  antarctic  voyages,  and  have 
remained  in  manuscript  in  our  library  for  half  a  century.  They  certainly  will  lie 
found  by  the  Fellows  of  this  Society,  when  the  Antarctic  Manual  appears,  to  be  very 
well  worth  reading,  and  to  be  extremely  interesting  as  well  as  suggestive.  I  have 
heard  also  that  Bellingshausen  the  Itussian  explorer’s  work  which  has  remained  in 
Russian,  but  which  of  course  Mr.  Arctowski  is  intimately  acejuainted  with  from  his 
knowledge  of  the  Russian  language,  will  appear  in  German,  I  believe  by  next 
August,  in  which  case  the  expedition  will  be  able  to  receive  a  copy  before  it  finally 
leaves  for  the  south.  We  shall  all  have  very  great  cause  to  thank  Mr.  George 
Murray  for  the  most  valuable  volume  which  is  about  to  appear.  It  now  only 
remains  to  us  to  pass  a  very  hearty  vote  of  thanks  to  Mr.  Arctowski  for  his  most 
interesting  paper,  and  also  for  the  beautiful  illustrations — especially  that  half-dozen 
or  more  phases  of  the  fioe-ice,  which  are  extremely  valuable  as  well  as  interesting. 
They  show  not  only  the  similarities,  but  also  the  great  differences  between  arctic  and 
antarctic  ice,  principally,  1  suppose,  caused  by  the  fact  that  whereas  in  the  arctic 
regions  the  floe  is  covered  by  large  ponds  of  water  2  and  3  and  sometimes  4  feet  deep 
in  the  summer,  this  never  happens  in  the  antarctic  regions,  where  there  is  no  thaw. 
Gonsei^uently  the  snow  api>ears  to  accnmulate  during  the  summer,  and  presses  the 
ice  downwards  in  a  way  which  does  not  happen  in  the  arctic  regions.  Probably,  as 
it  reaches  the  salt  water,  the  snow  becomes  converted  into  blue  ice,  and  so  the 
thickness  increases.  At  the  same  time,  it  does  not  appear  that  throughout  the  winter 
the  ice  from  its  first  commencement  as  young  ice  is  of  greater  thickness  than  in  the 
arctic  regions — from  7  to  8  feet.  All  these  photographs  are  exceedingly  valuable, 
and  so  are  those  of  the  glaciers  and  of  the  icebergs.  I  trust  hereafter  we  may  have 
a  volume  from  Mr.  Arctowski  giving  a  complete  journal  of  his  work  during  the 
winter,  and  it  will  then  be  seen,  as  it  will  be  also  in  the  publication  of  his  scientific 
work,  what  an  enormous  amount  of  industry  and  of  strenuous  exertion  throughout 
the  winter  must  have  been  devoted  to  these  observations.  I  have  already  had  the 
good  fortune  of  seeing  one  of  his  volumes — that  in  which  there  is  a  record  of  every 
aurora  that  appeared  throughout  the  winter,  prepared  with  extreme  care.  Therefore 
science  has  much  to  thank  Mr.  Arytowski  fur.  We  have  this  evening  to  thank  him 
for  the  most  interesting  time  we  have  passed  in  looking  at  his  illustrations  and 
listening  to  his  most  instructive  paper,  and  I  am  sure  you  will  all  wish  unanimously 
to  pass  a  vote  of  thanks  to  Mr.  Arctowski. 
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WITH  THE  “DISCOVERY”  TO  MADEIRA. 

By  HUGH  ROBERT  MILL,  D.Sc.,  LL.D. 

Tick  voyage  of  the  antarctic  ship  Discocerjf  to  Madeira  was  an  extremely 
pleasant  and  propitious  commencement  of  what  we  trust  will  be  a  pros- 
jierous  and  successful  expedition. 

She  left  Cowes  at  noon  on  Tuesday,  August  6,  and  threading  her 
way  through  the  multitude  of  yachts  at  anchor  in  the  roads,  all  flags 
flying  at  half-mast  for  the  death  of  the  Empress  Frederick,  she  pro¬ 
ceeded  slowly  down  the  Solent.  At  3  p.m.  the  ship  stopped  opposite 
Little  Yarmouth ;  the  friends  who  had  remained  as  long  as  {>ossiLle 
were  taken  off  by  steam-launches,  and,  the  partings  over,  the  Discorn'ty 
entered  the  Channel  in  the  teeth  of  half  a  gale  of  wind.  As  she  kept 
close  along  the  shore,  the  last  views  of  England  were  singularly  attrac¬ 
tive  in  the  afternoon  sunshine.  The  great  model  of  the  terrestrial 
globe  carved  in  stone  on  the  slope  above  Swanage  showed  up  clearly 
as  we  passed,  and  final  friendly  wishes  for  a  pleasant  voyage  were 
signalled  from  the  Station  on  St.  Alban’s  Head.  Portland  Bill  was 
passed  as  it  was  growing  dark,  the  light  on  Start  Point  was  sighted  at 
midnight,  and  in  the  morning  there  was  an  unbroken  sea  horizon. 
The  contrary  wind  died  away,  and  the  pitching  gave  place  to  rolling ; 
but  though  a  swell  was  running  into  the  Bay  of  Biscay,  the  motion  of 
the  Discovery  proved  to  be  remarkably  easy,  and  no  one  suffered  appre¬ 
ciably  from  sea-sickness. 

Beyond  meeting  a  boat  fishing  for  bonito  in  the  middle  of  the  bay, 
passing  a  few  vessels,  disturbing  some  shoals  of  porpoises,  and  seeing 
many  specimens  of  the  stormy  petrel,  there  were  no  external  incidents 
to  distract  attention  from  the  work  on  board.  The  sea  changed 
gradually  from  the  green  of  the  Channel  to  the  almost  pure  blue  of  the 
ojien  ocean,  the  temperature  of  the  surface  water  increased  slightly,  and 
the  wind,  swinging  round  into  the  north-east,  made  it  possible  to  set 
full  sail,  and  so  ease  the  engines.  What  appeared  to  be  the  true  trade 
wind  was  met  off  the  Strait  of  Gibraltar,  and  freshened  daily. 

An  immense  amount  of  work  in  the  way  of  settling  down  was  got 
through  in  the  first  w’eek.  The  executive  oflBcers  had  their  hands  full 
in  overhauling  and  rcstowing  the  light  gear  carried  on  the  boat  deck, 
checking  the  lists  of  stores  in  the  various  holds,  and  arranging  the 
duties  of  all  members  of  the  ship’s  company  in  case  of  fire  or  of  suddenly 
leaving  the  ship.  The  scientific  staff  were  no  less  busy  in  getting  the 
laboratories  into  working  order.  Every  particle  of  iron  was  hunted 
out  in  the  non-magnetic  area  within  30  feet  of  that  inmost  shrine  of 
science,  the  swinging  table  on  which  the  magnetic  instruments  are  to 
be  placed.  So  keen  was  the  hue  and  cry  in  pursuit  of  the  forbidden 
metal,  that  one  could  almost  excuse  the  visitors  who  a  few  days  before 
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had  inquired  whether,  to  ensure  a  free  field  for  magnetic  research,  the 
engines  also  had  not  been  made  of  copper. 

The  microscopes  were  securely  fixed  to  the  tables  in  the  botanical 
and  zoological  laboratories — one  specially  set  apart  for  Captain  Scott, 
whose  interest  in  every  branch  of  science  pursued  on  board  is  of  the 
most  practical  and  personal  kind.  Tow-nets  were  arranged,  through 
which  sea-water  is  pumped  continuously,  and  the  collections  of  plank¬ 
ton,  or  small  organisms  drifting  in  the  water,  removed  and  examined 
microscopically  at  intervals. 

In  the  physical  laboratory,  which  lies  outside  the  forbidden  areas, 
the  services  of  the  carpenter  had  to  be  requisitioned  to  find  secure 
lodgment  for  all  the  apparatus  containing  iron  ejected  from  the  bio¬ 
logical  laboratories.  Fittings  also  had  to  be  constructed  for  the  various 
pieces  of  apparatus  which  are  to  be  in  daily  use;  standard  solutions 
had  to  be  made  up  from  the  chemicals  which  had  been  weighed  out 
carefully  on  shore  and  brought  on  board  in  hermetically  sealed  tubes, 
the  distilled  water  being  supplied  from  the  condensing  plant  in  the 
engine-room.  Lieut.  E.  H.  Shackleton,  having  undertaken  the  deter¬ 
minations  of  density  and  chlorine  in  the  sea-water,  took  a  course  of 
instruction  in  handling  the  various  instruments  and  calculating  the 
results,  detailed  tables  having  to  be  drawn  up  to  facilitate  the  process. 
Mr.  Ferrer  got  the  apparatus  designed  by  Prof.  Letts  for  determining 
the  amount  of  carbonic  acid  in  the  air  into  working  order,  and  a 
definite  routine  for  carrying  on  the  chemical  and  physical  work  was 
established. 

Lieut.  Boyds,  who  is  in  charge  of  the  meteorological  observations, 
found  the  best  part  of  the  ship  in  which  to  set  up  Dr.  Black’s  marine 
rain-gauge  and  evaporimeter ;  and  he  also  set  the  various  recording 
instruments  to  work  so  as  to  compare  their  records.  The  difficulty  of 
altering  the  clockwork  of  half  a  dozen  delicate  registering  instruments 
daily  in  order  to  bring  them  to  ship’s  time  was  so  serious  that  it  was 
arranged  to  keep  them  running  to  Greenwich  time,  but  to  make  a  mark 
on  the  time-scale  daily  at  local  noon  so  that  the  local  time-scale  also 
could  be  easily  applied.  The  recording  instruments  worked  excellently 
on  board,  and  it  was]  interesting  to  see  how  the  irregular  rise  and  fall 
of  the  barometer  through  a  wide  range  characteristic  of  the  British 
climate  gave  place  to  the  regular  diurnal  wave  of  regular  rise  and  fall 
as  the  ship  came  within  the  influence  of  the  trade  winds. 

Experiments  were  made  in  flying  the  Hargrave  box  kites,  which  it  is 
hoped  will  prove  serviceable  for  obtaining  meteorological  readings  from 
the  upper  air  in  the  antarctic  regions.  The  kites  were  found  to  rise 
easily  and  keep  their  position  steadily,  with  very  little  strain  on  the 
line  when  the  ship  was  under  way.  The  instruments,  however,  were 
not  attached  in  the  preliminary  ex])eriments,  and  the  difficulty  of  haul¬ 
ing  in  the  kites  without  allowing  them  to  touch  the  sea  suggests  the 
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necessity  for  enclosing  the  meteorograph  in  a  water-tight  case  when 
tised  from  the  ship. 

On  August  14  the  ship  was  stopped  for  sounding  off  Porto  Santo, 
and  a  number  of  the  deep-sea  instruments  were  tested  in  450  fathoms 
of  water.  No  scientific  observations  were  made,  the  trials  being  devoted 
to  the  necessary  preliminaries,  such  as  arranging  the  working  of  the 
various  lines  by  the  forward  and  after  winches  respectively.  Sound¬ 
ings  are  made  from  the  port  and  starboard  bows,  where  small  projecting 
platforms  are  provided  for  the  sounding-machines.  The  result  of  the 
trials,  which  lasted  for  several  hours,  was  to  suggest  various  improve¬ 
ments  in  the  arrangements. 

At  2  a.m.  on  Thursday,  August  15,  the  Discovert/  anchored  off 
Funchal,  in  Madeira,  and  several  of  the  officers  and  staff  had  their  first 
experience  of  sledge-travelling  in  the  smoothly  gliding  ox-carros  or  the 
somewhat  alarming  toboggan  sledges  which  descend  the  steeper  streets, 
propelled  by  the  force  of  gravity  at  the  rate  of  2r>  miles  an  hour  or 
even  faster.  The  stay  at  the  beautiful  island  was  brief,  and  at  2  p.m. 
on  Friday,  August  16,  the  anchor  was  up,  and,  the  fires  not  being 
lighted,  the  Discovery  was  towed  out  to  sea  by  a  little  tug.  Some  miles 
off  the  shore  waves  were  running  high  and  foam -crested  under  the 
steady  trade  wind,  but  the  sea-breeze  set  up  by  the  steep  sun-baked 
mountains  caused  an  indraught  that  completely  checked  and  turned  the 
wind  onshore  all  along  the  land.  At  6.30  p.m.,  half  an  hour  before 
sunset,  the  ship  was  cast  off,  4  miles  from  shore,  and  commenced  the 
voyage  southward  under  sjiil  “in  the  heel  of  the  north-east  trade.” 
The  last  letters  were  passed  on  board  the  tug,  and  with  three  hearty 
cheers  the  ship’s  company  took  their  farewell  of  the  land  for  many 
a  long  day.  The  Discovery  started  under  very  moderate  sail,  but  wa.** 
making  good  way  through  the  water,  and  from  the  report  of  the  mail 
steamer  from  the  Cape,  which  came  in  three  days  later,  she  must 
have  met  a  gale  on  the  second  day  out,  which,  being  from  a  favour¬ 
able  quarter,  should  have  enabled  her  to  show  her  best  pace  under 
canvas. 

The  life  on  board  the  Discovery  is  particularly  happy  and  harmonious. 

<  'aptain  Scott  seems  to  have  arrived  at  a  happy  compromise  between 
the  rigidity  of  naval  discipline  and  the  free-and-easy  life  of  the  yachts¬ 
man.  Order  and  comfort  rule  in  the  wardroom  and  on  the  lower  deck, 
every  man  intent  on  doing  his  own  duty,  but  not  hindering  or  ignoring 
the  work  of  his  neighbour.  An  arrangement  was  made  by  which  each 
member  of  the  wardroom  mess  presides  at  table  for  a  week  at  a  time, 
the  order  of  succession  being  alphabetical.  Each  night  after  dinner  the 
toast  of  “  The  King  ”  is  proposed  in  naval  fashion,  followed  on  Saturdays 
by  “  Absent  Friends.”  Each  morning  at  ten  o’clock  all  hands  are 
mustered  for  prayers,  but  there  are  n(.)  vexatious  formalities  in  the 
working  of  the  ship,  the  scientific  aim  of  the  expedition  being  kept  in 
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view  all  through.  The  tinned  provisions,  so  far  as  they  had  been  tested, 
proved  of  admirable  quality. 

As  regards  speed,  the  average  of  the  whole  trip  to  Madeira,  for  the 
most  part  under  sail  and  steam,  came  out  at  6^  knots  an  hour,  but  no 
favourable  opportunity  occurred  of  seeing  what  she  could  do  under  sail 
only.  Letters  to  the  Discover!/  at  Melbourne  should  be  posted  in  London 
on  Friday,  October  4,  and  to  Lyttleton,  N.Z.,  on  Friday,  November  1, 
although  it  is  possible  that  the  mail  of  the  following  week  in  each  case 
may  be  in  time. 


SIR  WILLIAM  GARSTIN’S  REPORT  AS  TO  IRRIGATION 
PROJECTS  ON  THE  UPPER  NILE.* 

By  E.  Q.  RAVENSTEIN. 

It  is  hoped  that  the  Asuan  and  Asiut  dams  will  be  in  working 
order  before  the  flood  of  1902,  but  even  then  there  will  be  a  deficiency 
of  at  most  4000  million  cubic  meters  if  the  utmost  requirements  of  the 
whole  of  Egypt  in  summer  are  to  be  satisfied.  If  the  requirements  of 
Egypt  alone  were  to  be  c  onsidered,  it  would  not  be  nec-essary  to  go  to 
the  upper  Nile,  for  a  dam  (similar  to  that  under  construction  at  Asuan  > 
could  ^  built  somewhere  in  the  second  or  third  cataract,  and  would 
store  sufficient  water  for  the  purpose.  But  any  project  of  the  kind 
entertained  must  take  account  of  the  requirements  of  the  Sudan,  where 
large  areas  are  solely  dependent  upon  the  annual  rainfall  for  the  support 
of  the  population. 

It  was  with  a  view  to  studying  this  question  that  Sir  William 
Garstin,  the  eminent  hydraulic  engineer,  and  Under-Secretary  of  State 
for  Public  Works,  paid  three  visits  to  the  upper  Nile,  in  1899,  1900,  and 
1901,  penetrating  on  the  last  occasion  as  far  as  Gondokoro.  The  infor¬ 
mation  gathered  during  these  journeys  is  embodied  in  a  report  which 
Sir  William  presented  to  the  Egyptian  Government  in  June  last. 

In  March,  1809,  the  White  Nile  above  the  Abbe  island  (2:35  kilo¬ 
meters  above  Khartum)  was  bounded  on  both  banks  by  belts  of  papyrus 
and  ambach.  The  country  in  places  was  flooded  for  a  distance  of  2  or  :5 
kilometers,  and  the  khors  draining  the  plains  were  full  of  water  and 
green  reeds.  Landing  was  quite  impossible.  But  in  1900,  and  again 
in  1901,  owing  to  the  failure  of  the  rains  in  the  upper  Nile  regions 
during  the  preceding  autumn,  the  general  level  of  the  river  was  from 
1-5  to  2  meters  lower  than  during  the  corresponding  months  of  the 
preceding  years,  and  large  tracts  of  mud  flats  along  the  river-banks 
had  been  put  under  cultivation.  The  low  water  interfered  with  the 
.navigation  of  the  river,  and  these  difficulties  were  aggravated  by  floating 
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masResof  papyrus  and  reeds  released  from  the  blocks  of  gaild  (or  sudd) 
in  the  Bahr  el  Gebel. 

The  Sobat  was  explored  only  for  a  distance  of  oO  kilometers.  The 
river  for  this  distance  has  a  channel  about  100  meters  wide,  between 
high  banks,  a  great  depth  of  water,  and  a  rapid  slo])e,  and  as  a  feeder 
of  the  Nile  it  ranks  next  to  the  Atbara  and  the  Bahr  el  Azrak.  From 
Dei  ember  to  March  its  waters  shrink  to  comparative  insignificance,  but 
in  .July  and  August  they  are  in  full  flood,  and  discharge  probably  no 
less  than  1650  cubic  meters  in  the  second.  On  April  5  the  discharge  of 
the  Nile  4  kilometers  above  its  junction  with  the  Sobat  was  294'221 
cubic  meters  per  second ;  April  6,  24  kilometers  below  that  junction,  was 
381,020  cubic  meters;  consequently  the  increased  discharge  due  to  the 
Sobat  seems  to  have  been  Hti’TTO  cubic  meters. 

The  Bahr  el  Zaraf  leaves  the  Nile  above  the  Ghaba  Shambe,  and 
rejoins  it,  after  an  estimated  course  of  898  kilometers,  in  9°  23'  17",  about 
80  kilometers  below  the  Mokren  el  Bihur.* 

In  1899  the  volume  of  this  river  was  very  considerable,  and  when 
in  flood  it  must  have  stood  quite  1  meter  above  its  usual  level.  In  the 
spring  of  1900,  and  again  in  1901,  the  discharge  of  the  river  had  become 
almost  insignifii  ant.  On  March  25,  1900  (128  kilometers  above  the 
junction),  the  discharge  was  only  32'10  cubi«-  meters  per  se<'Ond;  and  on 
April  3,  1901  (19  kilometers  above  the  junction),  it  was  33'149  cubic 
meters.  Sir  William  thinks  that  this  decrease  of  volume  is  due  to  the 
removal  of  the  sadd  blocks,  which  enabled  the  waters  of  the  upper 
Bahr  el  Gebel  to  es<  ape  freely,  instead  of  being  forced  to  seek  an  outlet 
through  the  “  loop  ”  of  the  Bahr  el  Zaraf. 

The  Bahr  el  Ghazal  and  the  rivers  forming  part  of  its  system  are 
described  as  sluggish  streams,  the  dis<  harge  of  which,  even  when  in 
flood,  is  insignificant  (April  3, 1901, 36  kilometers  above  the  Mokren,  only 
26'739  cubic  meters).  Hence  that  system  does  not  play  a  prominent  part 
in  the  actual  Nile  flood.  It  acts,  however,  as  a  large  reservoir,  which 
slowly  drains  away  as  the  level  of  Lake  No  falls,  and  is  therefore 
a  potent  factor  in  keeping  up  the  level  of  the  Nile  in  the  summer 
months. 

The  lower  Bahr  el  Gebel  is  bounded  by  reed  swamps  of  papyrus, 
Um  suf  ( Phraymiteg  cummmig)  and  tiger-grass,  broken  at  intervals  by 
shallow  lagoons  or  “  mayas.”  There  are  no  solid  banks,  properly  so- 
<  alled,  and  a  rise  of  half  a  meter  (in  1901)  would  have  flooded  the  country 
to  an  immense  distance.  Signs  of  human  life  are  rare  throughout  this 
region,  the  air  is  hot,  and  steamy,  and  malarial.  The  water,  however, 
teems  with  fish,  but  whilst  crocodiles  are  to  be  seen  constantly,  the 

*  That  is,  the  “Meeting  of  the  Waters.”  Sir  William  suggests  that  the  “Lake 
No  ”  of  many  maps  ought  to  be  called  Lake  N uer.  The  name  seems  to  be  quite  unknown 
in  the  country.  Lejean  gives  tlie  name  of  Bahr  el  Ajob  to  the  shi«t  of  water  at  the 
mouth  of  the  Bahr  el  Ghazal,  wliich  is  commonly  known  as  Lake  No. 
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hippopotamus  seems  to  shun  the  river.  A  few  night  herons  are  the 
only  representatives  of  bird-life  as  high  up  as  the  Elyab  Dok.  lieyoud 
that  old  station  the  general  character  of  the  landscape  changes ;  and 
higher  land  and  forest  approach  on  the  west.  “  Sadd,”  properly  so-< -ailed, 
disappears,  and  the  river  has  never  been  known  to  be  “  bloi  ked  ”  to  the 
south  of  the  Ghaba  Shambe.  The  marshes  to  the  south  of  Bor  ure 
formed  of  a  deep  layer  of  sand,  covered  with  a  thin  surface  of  clay,  and 
are,  as  a  rule,  well  over  the  summer  water-level.  Their  vegetation  is 
dense,  but  it  is  chiefly  grass.  Along  this  upper  part  of  the  river  we 
pass  the  Belgian  station  of  Kiru,  picturesquely  situated,  but  extremely 
unhealthy,  if  it  is  true  that  last  year  eight  Europeans  and  three 
hundred  native  soldiers  died  there  of  fever.  Gondokoro,  well  known 
as  one  of  Sir  Samuel  Baker’s  stations,  has  recently  been  occupied  by 
troops  from  Uganda. 

Sir  William  Garstin  devotes  considerable  space  to  a  consideration 
of  the  “  sadd  ”  blo<ks,  which  until  (juite  recently  prevented  the  river 
from  being  navigated.  On  De<ember  16,  18119,  Major  Peake  left 
Omdurman  with  five  gunboats  and  eight  hundred  Dervish  prisoners, 
guarded  by  a  hundred  Sudanese  soldiers,  with  the  object  of  removing 
these  obstacles  to  navigation.  By  March  27,  190(i,  he  had  succeeded  in 
removing  fourteen  blocks,  measuring  kOOO  meters  in  length,  and  holding 
11,850  cubic  meters.  Blocks  Nos.  16  fo  19  were  removed  in  January 
of  the  present  year  by  Lieut.  Drury,  and  an  attempt  is  to  be  made  in 
October  to  remove  the  only  remaining  block  (No.  15),  which  will  prove 
a  diflicult  task,  as  it  has  attained  a  total  length  of  36  kilometers. 
The  usual  method  pursued  in  removing  these  obstructions  is  to  cut  the 
surface  into  rectangular  blocks  of  suitable  si/e,  hauling  them  out  by 
steamers,  and  then  letting  them  float  down  the  river. 

“Sadd”  is  a  compacted  mass  of  iiapyrns,  Um  suf,  and  the  earth 
adhering  to  the  roots  of  these  reeds.  Smaller  swimming  plants  are 
mingled  with  it,  but  play  no  important  {)art  in  the  formation  of  the 
obstacle,  still  less  does  the  light  and  brittle  “  ambach,”  which,  more¬ 
over,  is  found  but  sparingly  along  the  Bahr  el  Gebel.* 

The  formation  of  “  sadd  ”  is  occasioned  firstly  by  the  direction  of  the 
river  with  reference  to  the  prevailing  south-easterly'  winds.  Secondly, 
by  the  presence  of  large  lagoons,  surrounded  by  a  dense  growth  of 
papyrus  and  Um  suf  to  the  windward.  With  the  advent  of  the  rainy 
season  in  April,  the  gales  then  arising  uproot  large  masses  of  these 
reeds  and  set  them  floating  upon  the  lagoons,  their  roots  weighted  by 
the  earth  clinging  to  them,  hanging  downwards,  and  striking  again  if 


*  The  “sndd”  of  the  Bahr  el  Ghazal,  on  the  other  hand,  is  chiefly  composed  of 
smaller  swiiumins  plants,  and  is  consequently  lighter  in  texture  and  less  formidable 
than  the  “  sudd  ”  in  the  main  river.  Um  suf,  “  mother  of  wool,”  seems  to  be  vaguely 
applied  to  several  species  of  reeds,  including  Fowia  procera  Bind  rhragmite$  communit. 
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drifted  into  shallow  water.  If  the  stormy  weather  continues,  large 
areas  of  marsh-vegetation  are  thus  set  in  motion,  and  drift  about  at 
the  mercy  of  the  winds.  If  the  river  has  overflown  its  banks,  some  of 
this  vegetation  may  be  drifted  into  its  channel,  when  it  floats  down 
with  the  current  until  arrested  by  a  shar])  bend  or  at  some  narrow, 
funnel-shaped  part  of  the  river.  As  a  result  the  river  is  quickly 
blocked  up ;  the  masses  floating  down  from  above  are  sucked  under¬ 
neath,  until  one  solid  block  of  tangled  vegetation  (and  its  adherent 
earth )  fills  up  nearly  the  whole  of  the  river-bed,  leaving  a  narrow 
passage  beneath,  through  which  the  confined  waters  rush  with  in- 
( leased  velocity.  As  a  consequence  of  this  obstruction,  the  level  of  the 
river  above  rises,  until  the  pent-up  waters  have  succeeded  in  escaping 
through  a  new  channel,  or  a  strong  wind  or  the  great  volume  of 
descending  waters  has  carried  the  obstacle  away. 

Our  sketclies,  Nos.  1-d  (see  map),  are  designed  to  illustrate  the  for¬ 
mation  of  block  No.  10,  and  after  what  has  l>een  just  stated  hardly 
require  an  explanation.  Already  on  April  4  the  lagoon  was  covered  by 
iloating  vegebition.  On  April  7  and  8  it  rained  heavily,  and  strong  gales 
from  the  south-east  set  the  floating  vegetation  in  motion  towards  the  river, 
and  finally  forced  it  into  it,  so  that  by  April  U  a  solid  block,  shown  in 
sketch  No.  1,  already  extended  across  tlie  river,  its  length  being  600 
meters,  its  thickness  5  meters  at  the  lower  end  and  2  meters  at  the 
up|)er.  Meanwhile  the  water  above  the  Idock- lO^.  stotidily  luitjl.the 
difference  of  its  level  at  the  upper  and  hover  ends  amouirted  i,o  0  6 
meter.  Fresh  masses  of  “sadd”  came  floating  down* -the*  river^  and 
were  sucked  below  the  existing  obstruction  ;  ■  at- the  .same  ;t4u&  great 
masses  of  Um  suf  began  to  move  upon  the  river,  and  by  evening  of 
April  1 1  a  second  block  was  formed  above  the  original  one,  and  the 
shallow  channel  from  the  lake  to  the  river  had  been  entirely  closed,  as 
shown  in  sketch  No.  2.  In  the  end  the  river  channel  above  the  block 
increased  to  a  width  of  820  meters,  and  in  the  afternoon  <if  April  12 
the  river  escaped  through  a  channel  formed  along  the  eastern  side  of 
the  block.  All  this  while  Major  I’eake  and  his  peoi)le  had  lieeu  hard 
at  work  in  removing  this  formidalde  obstacle,  and  at  last,  at  II  a.m. 
on  the  18th,  the  last  mass  gave  way,  and  the  whole  river  surface  was 
covered  with  floating  masses  of  vegetation  revolving  and  floating  with 
the  current.  Hut  so  favourable  are  the  conditions  for  the  formation  of 
“sadd”  in  this  locality,  that  the  river  was  once  more  obstructed  on 
^lay  27,  and  again  on  June  10  (when  it  took  thirty-two  days  to  break 
up  the  block  ),  and  altogether  eleven  times  in  the  course  of  the  year,  and 
it  is  only  since  December,  lOOO,  that  this  part  of  the  river  has  been 
freely  open  to  navigation. 

The  measured  discharge  of  the  Bahr  el  Gebel,  just  above  Lado,  on 
March  29,  1901,  was  622'962  cubic  meters  per  second;  at  a  spot  144 
kilometers  above  Lake  No,  on  April  1,  1901,  it  was  262’1H7  cubic  meters. 
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A  few  days  afterwards,  on  April  5,  at  a  short  distance  above  the  Sobat, 
the  discharge  of  the  White  Nile  amounted  to  294'221  cubic  meters. 
Deducting  these  294’221  cubic  meters  from  the  62  2' 962  cubic  meters  at 
Lado,  we  find  a  startling  waste  of  328*741  cubic  meters,  mainly  due  to 
the  wide  swamps  bounding  the  river.  It  should  be  stated  that  all  the 
above  measurements  of  discharge  were  taken  during  low  Nile,  and  that 
the  full-flood  discharges  are  very  much  more  considerable,  being  esti¬ 
mated  for  Lado  at  2000  cubic  meters  a  second. 

In  discussing  irrigation  projects,  Sir  William  confines  his  attention 
to  the  basins  of  the  Bahr  el  Gobel  and  the  Bahr  el  Azrak.  Mr.  Will- 
cocks,  late  Director  of  Reservoirs  in  Egypt,  first  suggested  in  1893  the 
utilization  of  the  equatorial  lakes  as  grand  reservoirs  for  regulating  the 
floods  of  the  Nile.  The  suggestion  is  a  tempting  one.  The  Victoria 
Nyanza  covers  an  area  of  70,000  square  kilometers,  and  if  its  waters 
could  be  artificial!}'  raised  by  only  1  meter,  this  lake  alone  would  yield 
70,000  million  cubic  meters  of  water,  an  amount  far  beyond  any 
possible  requirements.  Sir  William,  nevertheless,  abandons  the  idea  of 
utilizing  this  lake,  Ijecause  he  fears  that  a  considerable  rise  of  its  water- 
level  would  flood  large  and  populous  areas  of  country,  and  that  there 
might  be  difficulties  with  the  German  owners  of  the  southern  half  of 
the  lake.  We  need  hardly  say  that  a  rise  of  the  lake-level  to  the  extent 
of  1  or  even  of  2  meters  above  its  present  level  would  not  have  the  conee- 
quenoea  feared-  by. Sir  William.  Lake  Albert,  however,  appears  to  him 
to  offer  all  he  requireij,  its  only  drawback  being  the  fear  of  seismic  dis¬ 
turbances, -wbich  one- cay -may  become  more  severe  and  sustained  than 
i hey  are  now..  -That- lake  has  an  area  of  5000  square  kilometers,  and 
by  building  a  regulation  dam  it  could  without  serious  difficulty  be 
raised  to  the  extent  of  3  meters,  and  afford  thus  storage  for  15,000 
million  cubic  meters  of  water.  Allowing  1  meter  for  evaporation, 
there  would  still  remain  4000  million  cubic  meters  to  meet  the  utmost 
requirements  of  Egypt,  and  6000  million  cubic  meters  for  the  Sudan. 
The  water  would  be  stored  up  during  the  rainy  season,  and  discharged 
into  the  river  during  the  months  of  low  supply.  But  if  such  a  scheme 
is  to  be  realized,  it  is  indispensable  to  regulate  the  Bahr  el  Gebel. 
Even  now  the  channel  of  that  river  cannot  hold  and  bring  down  the 
water  actually  existing  in  the  river  when  at  its  lowest,  and  it  certainly 
could  not  carry  an  extra  volume.  In  order  to  confine  the  flood  water 
within  one  single  channel,  it  will  be  necessary  to  embank  the  river  for 
its  whole  length  between  Bor  and  Lake  No,  a  distance  of  624  kilo¬ 
meters.  If  five  years  were  to  be  allowed  for  the  completion  of  such  a 
scheme,  its  execution  would  involve  an  expenditure  of  £3,700,000  I 
This  scheme  will  have  to  be  carried  out  if  the  Albert  Nyanza  is  to  be 
utilized  as  a  reservoir  for  increasing  the 'Nile  supply,  but  if  it  is 
decided  merely  to  secure  the  use  of  the  water  at  present  wasted  in  the 
marshes,  a  less  ambitious  scheme  would  prove  sufficient.  In  that  case 
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Sir  William  suggests  the  dredging  and  embankment  of  the  Bahr  el  Zaraf 
throughout,  and  its  use  as  an  additional  channel  for  the  summer  supply. 
Sir  William  admits  that  this  scheme  would  not  be  as  satisfactory  as  the 
embanking  of  the  Bahr  el  Glebel  throughout  the  length  of  the  marshes, 
but  it  would  involve  an  expenditure  of  only  £1,250,000. 

A  third  scheme  is,  however,  put  forward,  and  this  Sir  William 
evidently  thinks  preferable  to  either  of  the  others.  He  ]»ro{)Oses  to 
convert  Lake  Tsana  into  a  reservoir,  and  thus  store  sufficient  water  for 
the  needs  both  of  Egypt  and  the  Sudan,  and  at  the  same  time  improve 
the  navigation  of  the  Blue  Nile  during  the  summer  months.  He  sup¬ 
poses  Lake  Tsana  to  have  an  area  of  3300  square  kilometers  (according 
to  Dr.  Stecker’s  survey,  the  area  is  only  2980  square  kilometers).  A 
rise  of  the  lake  of  5  meters  would  thus  yield  16,500  million  cubic 
meters.  Allowing  3300  million  cubic  meters  to  be  lost  by  evaporation, 
there  would  remain  4000  million  for  Egypt,  whilst  the  balance  could 
be  made  use  of  in  the  Sudan.  No  objection  could  bo  raised  against 
this  scheme,  notwithstanding  the  fact  that  Sir  William  seems  to  be  but 
imperfectly  acquainted  with  the  geographical  features  of  the  region 
with  which  he  deals,  if  Lake  Tsana  were  in  the  possession  either  of 
Kgypt  or  of  England.  But  who  dare  answer  for  the  political  future  of 
Abyssinia?  The  Emperor  Menelek  might  grant  permission  for  the 
desired  works  to  be  carried  out,  but  who  can  say  what  might  be 
done  by  his  successors?  The  destruction  of  a  dam  at  the  outlet  of 
bake  Tsana  might  involve  Dar  Sennar  in  a  great  disaster.  It  certainly 
seems  to  us  that  something  ought  to  be  done  for  the  irrigation  of  the 
rich  alluvial  soil  extending  for  700  kilometres  along  the  Blue  Nile  from 
Hosaires  to  Khartum,  but  might  not  this  object  be  attained  more 
readily  by  building  a  dam  across  the  Blue  Nile  above  Rosaires,  within 
Egyptian  territory,  and  by  damming  up  some  of  the  “khors”  which 
find  their  way  into  that  river  from  the  Abyssinian  highlands? 


THE  LAKE-LEVEL  OF  THE  VICTORIA  NYANZA. 

By  E.  G.  RAVENSTEIN. 

The  record  of  the  lake-level  of  the  Victoria  Nyanza  was  begun  in 
•lanuary,  1896,  by  direction  of  Sir  Ernest  J.  b.  Berkeley,  Her  Majesty’s 
t’ommissioner.  The  e.vecution  of  this  incpiiry  was  intrusted  by  him  to 
Mr.  R.  J.  ]).  Macallister.  (Jauges  were  erected  at  Ntebe  (Port  Alice), 
the  lake  port  of  the  capital  ;  at  Lubwa’s  (now  Fort  Thruston),  near 
the  outlet  of  the  Nile ;  and  at  Port  Victoria,  in  Berkeley  l)ay.  Caro 
was  taken  to  secure  solid  foundations  for  these  gauges,  so  as  to  prevent 
a  subsequent  settlement.  It  was  deemed  sufficient  to  observe  the  lake- 
level  once  daily.  An  arbitrary  datum  level  had,  us  a  matter  of  course, 
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to  be  adopteil  for  each  station,  ljut  all  observations  published  in  the 
Jleports  of  the  liritish  Association  have  been  reduced  to  the  mean  lake- 
level  at  each  station  for  the  year  1 896  by  deducting  1 5’5  inches  from 
the  recorded  readings  at  Ntebe,  18'46  inches  in  the  case  of  Fort  Thriis- 
ton,  and  36'53  inches  in  that  of  Port  Victoria.  On  Octol)er  I,  189H, 
Mr.  C.  W.  Fowler,  Superintendent  of  Marine,  adjusted  all  observations 
to  the  readings  taken  at  Port  Victoria,  and  since  that  date  36‘.')3  inches 
have  been  deducted  for  each  of  the  three  stations. 

Owing  to  iK»litical  troubles,  no  record  was  kept  at  either  slatioii 
during  thirteen  months,  from  the  beginning  of  August,  IH'JT,  to  the 
end  of  the  same  mouth,  1H9H  ;  whilst  from  Fort  Thrustou  there  are 
no  rejKjrts  for  an  additional  two  months,  namely,  for  November  and 
December,  1H99.  At  Port  Victoria  the  observations  were  discontinued 


niAGKAM  ILLUSTRATING  THE  FLUCTUATIONS  IN  THE  LEVEL  OF  THE  VICTORIA  NVANZA. 
AT  NTEBE,  IN  1S‘J6-1901  (UITER  CURVE).  COMPARED  WITH  THE  RAINFALL  (LOWER 
CURVES). 

at  the  end  of  July,  1899,  but  a  new  gauge  was  set  up  in  SeptemVier, 
1899,  at  Kisumu,  the  Government  post  near  Port  Florence  on  TIgowe  or 
Kavirondo  bay.  The  records  there  were  reduced  to  the  e.vtent  of  30-3 
inches  to  obtain  an  approximation  of  the  lake-level  as  recorded. 

The  records  for  Ntebe,  uj)  to  the  close  of  the  year  1900,  embrace 
thus  three  full  years  and  eleven  months,  those  for  Fort  Thruston  45 
mouths,  for  l*ort  Victoria  30  months,  and  Kisumu  16  mouths. 

The  general  results,  as  far  as  Ntebe  is  coueerued,  may  be  thus 
summarized  : 


n>'J6. 

iB'.ta.  1 

i 

Mt;un  lKk»-levi;l  ... 

0(» 

-0-51  in. 

Higliest  lev<-l 

.Tan.  1  8  5  in. 

.Tunc  8  -f  0-47  in. 

l/owest  level 

1  Oct.  10  —  10  0  in. 

Nov.  28  —  10  03  in. 

llAngc-  . 

j  18  5  in. 

10  50  in. 

1 

lUUU. 


—  8'13  in. 

.luly  “21  —  2'03  in. 
Nov.  21  -  19-53  in. 
17-50  in. 


The  lake-level,  to  judge  from  the  incomplete  returns  available,  fell 
in  the  course  of  1897,  rose  again  slightly  in  1898,  only  to  fall  again  in 
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IrtOO,  and  still  more  in  1900,  when  it  reached  its  lowest  level  ap]iarently 
for  many  years  past.  In  1901,  however,  an  almost  startling  recovery 
took  place,  and  hy  .Tune  I  of  the  present  year  its  level  had  risen  24 
inches  above  the  mean  level  of  189G.*  The  extreme  range  since  the 
beginning  of  1H9G  has  thus  been  43’.5;{  inches,  Imt  if  there  is  any  truth 
in  what  the  Homan  (latholic  missionaries  in  Buganda  told  Mr.  Macal* 
lister  (see  ‘  Egypt,’  No.  2  (1901),  p.  49),  that  the  mean  level  of  the  lake 
twenty  yeai-s  ago  (/.c.  in  1881)  exceeded  that  of  the  year  1898  to  the 
extent  of  8  feet,  the  extreme  range,  as  far  as  our  experience  goes,  may 
1k!  assumed  to  amount  to  at  least  10  feet.  Under  these  circumstances, 
a  |>ermanent  raising  of  the  lake-level  to  that  extent,  hy  constructing  a 


MAUIIAM  ILLirsTRATIXO  THE  FI.lTTrATIONS  IN  THE  LEVEL  OF  THE  VICTORIA  VYAN/A, 
AT  NTEBE,  IN  1900,  COJirAREO  WITH  THE  RAINFALL. 

regulating  dam  at  Fort  Thruston,  is  not  likely  to  be  attemled  hy  the 
disastrous  consequences  which  seem  to  he  dreaded  hy  Sir  W.  G.arstin. 

The  normal  rise  and  fall  of  the  lake-level  is  ]>rimarily  governed  hy 
the  rainfall  throughout  its  catchment  basin,  and  to  a  minor  extent  hy 
differences  in  the  amount  of  evaporation.  A  permanent  fall  of  its  level 
might  even  result  from  a'natural  deepening  of  the  channel  of  the  Nile 
where  it  leaves  the  lake.  Of  such  a  deepening,  however,  there  is  at 
present  no  evidence. 

As  to  the  rainfall,  our  information  is  still  of  a  very  fragmentary 
nature.  We  know,  however,  that  the  amount  of  rain  varies  not  only 
with  the  succeeding  seasons,  hut  also  Ipcally.  At  ^lengo,  the  capital 
of  Buganda,  55  inches  of  vain  fell  in  1881,  and  only  35  inches  in 
189:5.  In  the  year  1894-.''i  90  inches  were  registered  at  the  Bukoba 
station  on  the  western  shore  of  the  lake,  as  compared  with  49  inches 
on  the  southern  extremity  of  the  lake  at  Muanza.  In  1897-8  73  inches 
fell  at  Bukoba,  and  92  inches  at  Mumia’s,  in  Kavirondo,  towards  the 


*  Sir  William  Garstin  accounts  for  this  sudden  rise  by  8up]>nsinK  the  sadd  in  the 
Kagira  river  to  have  l>een  set  free,  thus  producing  a  flood. 
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north-east.  In  the  hills  to  the  east  of  Mumia’s  the  rain  is  known  to  ho 
still  heavier.  In  1896-7  63  inches  fell  at  Ntehe,  73  inches  at  Mumia’s  ; 
in  1900  61  inches  at  Ntehe,  and  49  at  Kisumu.  Many  facts  tend  to 
prove  that  it  is  not  local  rains  which  appreciably  afifocit  what  may  ho 
called  the  mean  dally  level  of  the  lake,  hut  precipitation  throughout 
its  vast  drainage  area. 

A  rainfall  of  2*36  inches  on  November  14,  1896,  only  caused  a  riso 
of  the  lake  to  the  extent  of '0'75  inch,  whilst  the  heavy  rains  during 
Octol>er  and  November  (IG'64  inches')  only  affected  the  lake  to  the 
extent  of  5  inches.  At  Ntehe,  between  March  20-24,  1900,  3  7  inches 
of  rain  fell,  and  in  the  course  of  April  1  13‘.‘)4  inches,  yet  the  level  of 
the  lake  remained  unaffected,  the  heavy  lociil  rains  being  balanced 
b}'  the  outflow  and  loss  by  evaporation,  or  neutralized  owing  to  a 
deficiency  of  rainfall  elsewhere.  On  the  other  hand,  in  the  course  of 
May  the  lake  rose  slowly,  but  steadily,  although  very  little  rain  w'as 
registered  locally.*  More  remarkable  still,  on  September  12  1‘2.‘» 
inches  of  rain  fell,  yet  the  lake-level  actually  fell  half  an  inch. 

Among  the  causes  which  exercise  an  incidental  influence  u]ion  the 
lake-level  the  winds  are  jirobably  the  most  powerful.  There  are 
regular  land  and  lake  breezes,  and  Mr.  Macallister  remarks  that  a 
strong  south-west  breeze  will  cause  a  rise  in  the  level  of  the  lake  to  an 
extent  of  from  1  to  3  inches;  and  at  Fort  Thruston,  on  November  13, 
a  severe  storm  actually  caused  the  lake  to  rise  3  inches.  In  order  to 
ascertain  the  effect  of  the  winds,  it  would  be  necessary  to  make  at  least 
three  observations  daily,  or  to  set  up  a  self-registering  gauge. 

Further  fluctuations  of  the  lake-level  are  undoubtedly  due  to  dif¬ 
ferences  of  barometric  ]>ressure  over  parts  of  its  surface,  and  there  may 
be  se lehrs,  and  ])erhape  even  tidal  movements.  A  successful  study  of 
these  phenomena  would  necessitate  the  establishment  of  at  least  four 
gauges  on  the  lake-shore  (in  the  north,  south,  east,  and  west).  Tliese 
stations  should  l>e  ]trovided  with  self-registering  apparatus,  their  alti¬ 
tudes  should  lie  determined  by  careful  levelling,  and  the  observations 
should,  as  a  matter  of  course,  embrace  all  the  usual  atmospheric 
phenomena. 

The  diagrams  accompanying  this  notice  explain  themselves.  For 
further  information  the  reader  is  referred  to  the  lleports  of  a  committee 
of  the  British  Association  on  the  Climatology  of  Africa,  of  which  the 
writer  of  this  notice  is  chairman. 

•  At  Fort  Thruston  between  May  12  and  13  the  lake  rose  four  iiiehes,  although  d<> 
rain  fell. 
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By  HUGH  ROBERT  MILL,  D.Sc.,  LL.D.,  P.R.S.E. 

Introductory. 

The  annual  reassembling  of  friends  and  fellow-workers  in  the  old  re-visited  towns, 
and  the  annual  accession  of  new  lovers  of  science,  furnish  a  unique  opportunity  for 
a  survey  of  the  advances  made  in  each  department,  a  fitting  occasion  also  for 
remembering  those  who  have  finished  their  work  and  can  aid  our  deliberations 
only  by  the  memory  of  their  example. 

Apart  from  onr  more  intimate  losses  in  the  death  of  many  distinguishetl  geo¬ 
graphers  and  devoted  workers,  the  period  since  our  last  meeting  has  been  for  all 
a  year  of  mourning.  The  passing  of  the  nineteenth  century  was  almo>t  like  the 
(loath  of  a  friend,  and  it  is  still  difficult  to  realize  that  the  century  which  we  had 
l>een  so  lung  in  the  habit  of  associating  with  everything  new  and  great  and  pro- 
'^ressive  has  itself  become  part  of  the  past.  Few  coincidences  have  been  more 
striking  than  the  almost  simultaneous  close  of  that  unparalleled  reign  which  gave  a 
name  to  the  era  including  all  that  was  best  and  most  characteristic  of  the  century. 
'I'he  death  of  Queen  Victoria  carried  so  keen  a  sense  of  personal  loss  into  every 
heart  that  few  attempts  have  been  made  to  show  how  vast  a  portion  of  the  stream 
of  time — measured  by  progress — intervened  between  the  terminal  dates  of  her  life. 
Think  for  a  moment  of  the  splendid  advances  in  the  one  small  de|>artment  of 
geographical  exploration  duiing  the  late  Queen’s  reign,  the  multitude  of  landmarks 
which  have  lieen  crowned  by  the  great  name  of  Victoria — of  the  Earth’s  most 
southerly  land  and  its  most  northerly  sea,  of  the  largest  lake  and  most  majestic 
waterfall  of  Africa,  the  loftiest  lake  of  Asia,  the  highest  peak  in  New  Guinea,  the 
widest  desert  and  most  populous  colony  in  Australia,  and  of  the  two  thriving 
seaports  on  either  side  of  the  North  Pacific  which  couple  together  the  British 
Dominions  of  western  America  and  eastern  Asia. 

What  could  be  more  appropriate  in  this  first  meeting  after  the  close  of  such  a 
century  and  of  such  a  reign  than  to  i>ass  in  brief  but  ap])reciative  review  the 
advances  of  geography  during  those  hundred  or  those  sixty-five  years?  One 
thing,  in  my  opinion,  is  more  appropriate  than  to  dwelt  on  past  triumphs  or  to 
regret  past  greatness,  and  that  is  to  survey  our  present  position  and  look  ahead. 
In  the  first  year  of  a  new  century  and  of  a  new  n  ign  we  are  reminded  that  we 
have  a  future  to  face  and  that  the  world  is  before  us,  and  I  propose  to  seize  this 
opportunity  in  order  to  speak  of  the  science  of  geography  as  it  is  now  understood, 
and  especially  to  urge  the  importance  of  the  more  systematic  pursuit  of  geographical 
research  henceforward. 

Geography  in  the  Unirersities. 

The  prospect  of  immediate  expansion  in  many  British  universities  seems  at 
last  likely  to  afford  more  than  one  opportunity  of  wiping  out  the  old  disgrace  of 
the  neglect  of  geographical  science  in  the  accredited  seats  of  learning.  Already 
Oxford  has  a  well-manned  School  of  Geography,  and  (,'ambridge  has  a  Reader  in 
Geography.  The  reconstituted  University  of  London  occupies  the  best  position 
in  the  world  for  creating  a  chair  of  geographical  research,  situated  as  it  is  in  the 
very  centre  of  the  comings  and  goings  of  all  mankind,  and  in  touch  with  the  most 
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complete  geographical  library  and  map-collection  in  existence.  The  new  Univer¬ 
sity  of  Birmingham  may,  it  is  hoped,  prove  better  than  its  promises,  and  may 
])erhaps  after  all  provide  sune  more  adequate  treatment  of  geography  than  its 
pro]x)8ed  partition  amongst  the  professors  of  half  a  dozen  special  subjects,  all  of 
them  concerned  in  geography,  it  is  true,  hut  none  of  them  individu.ally,  nor  all  of 
them  collectively,  capable  of  embodying  that  co-ordination  of  parts  into  a  har¬ 
monious  unity  which  gives  to  geography  its  power  as  a  mental  discipline  and  its 
value  for  practical  application.  But  England,  in  all  that  {)ertains  to  higher 
education,  is  still  a  poor  country,  and  the  will  to  do  well  is  hamiiered  by  the 
grinning  demon  of  poverty.  Here,  on  the  other  side  of  the  border,  we  are  in  a 
different  atmosphere.  The  wave  of  the  magician’s  wand  in  the  hands  of  Andrew 
Carnegie  has  brought  wealth  that  last  yeir  woul<i  have  been  deemed  fabulous  to 
the  ancient  universities  in  Scotland,  and  it  will  be  a  disgrace  to  our  country  if 
this  splendid  generosity  does  not  result  in  the  establishment  of  one  or  mure  fully 
endowed  and  comjdetely  equipjied  chairs  of  geography. 

There  may  still  be  some  people  who  view  geography  as  the  concern  only  of 
soldiers  and  sailors,  adventurous  travellers,  and  ]ierhaps  of  elementary  teachers. 
Exploration  is  undoubtedly  the  first  duty  of  geographers,  but  it  is  a  duty  which 
has  been  well  done,  the  nineteenth  century  having  left  us  only  one  problem  of  the 
first  magnitude.  This  is  the  exploration  of  the  polar  regions,  and  even  here  the 
twentieth  century  clamours  for  new  methods. 

The  Antnrrtir  Ejrpeilit!<ins. 

This  year  has  seen  the  long-hoped-for  Antarctic  Expeditions  set  out  on  their 
great  quest,  a  quest  not  only  of  new  lands  in  the  southern  ice-world,  but  of  scientific 
information  regarding  all  the  conditions  of  that  vast  unknown  region.  Two  expe¬ 
ditions  have  been  planned  in  Great  Britain  and  Germany  with  a  complete  inter¬ 
change  of  information  regarding  equipment  and  methods  of  work.  Provision  has 
lieen  made  for  simultaneous  magnetic  and  meteorological  observations,  and,  in 
some  instances,  for  the  use  of  instruments  of  identical  construction,  and  all  ])08si- 
bility  of  any  unseemly  rivalry  in  striving  for  the  chihlish  distinction  of  getting 
farthest  south  has  been  obviated  by  the  friendly  understanding  that  the  British 
ship  shall  explore  the  already  fairly  known  Boss  (luadrant,  where  it  is  pretty  sure 
that  extensive  and  accessible  land  will  favour  exploration  by  sledges,  while  the 
Germans  have  chosen  the  entirely  unknown  area  of  the  Enderby  quadrant  which 
no  ice-protected  steamer  has  yet  attempted  to  penetrate,  and  where  they  enter  a 
region  of  potential  discovery  before  they  cross  the  antarctic  circle. 

The  British  expedition  is  equipped  on  the  good  old  plan  that  produced  such 
fine  results  in  the  days  of  Cook  and  Boss;  it  is  manned  by  sailors  of  the  Boyal 
Navy,  and  is  under  the  command  of  a  gallant  naval  officer,  though,  unlike  the 
earlier  vessels,  the  Disroirry  is  not  herself  a  naval  ship.  As  in  the  days  of  Cook, 
the  naval  oftkers  are  assisted  in  their  non-jTofes.sional  work  by  several  young  and 
promising  .scientific  men,  two  of  whom  have  already  had  experience  of  work  in  the 
polar  regions.  These  h.ave  the  great  advantage  of  the  counsel  and  help  of  Mr. 
George  Murray  of  the  British  Museum,  who  goes  as  far  as  Melbourne  in  the  position 
of  Director  of  the  Scientific  Staff. 

No  one  who  has  seen  the  zeal  and  unflagging  enthusiasm  with  which  Sir 
Clements  Markham  has  organized  the  expedition  can  hesitate  to  accord  to  him 
in  fullest  measure  the  credit  for  its  successful  inauguration.  And  no  one  who  has 
seen  the  quiet  and  good-humoured  determination  of  the  commander.  Commander 
B.  F.  Scott,  in  overcoming  noany  irritating  preliminaiy  difficulties,  can  doubt  bis 
fitness  to  undertake  the  heavy  responsibilities  of  the  voyage.  I  am  sure  that  he 
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will  be  a  worthy  s'lccessor  to  Cook,  Ross,  Franklin,  Nares,  and  all  the  other  officers 
who  have  made  their  names  and  the  name  of  the  liritish  Navy  famous  in  polar 
service.  The  second  in  command,  Lieut,  Armita®e,  r.s.r.,  has  had  several 
years  of  arctic  experience,  and  amongst  the  crew  there  are  some  old  whalers  whosa- 
knowledge  of  the  ways  of  sea-ice  should  prove  of  value.  The  ship  and  her  equip- 
nn  nt  are  unique;  it  is  no  exaggeration  to  say  that  she  is  the  best-found  and  most 
comfortable  vessel  which  has  ever  left  our  shores  on  a  voyage  of  discovery. 

The  German  expedition  has  been  more  boldly  planned  than  ours.  It  is  new 
and  experimental  all  through,  as  befits  a  young  nation  in  its  first  exuberant  efforts 
in  a  new  field.  If  some  people  suppose  that  it  may  have  made  mistakes  that 
onr  expedition  has  avoided,  these  at  least  are  new  mistakes  from  which  new 
h  -sons  are  to  be  learned.  If  risks  must  be  run — ^and  we  of  the  twentieth  century 
arc,  I  trust,  no  more  timid  of  incurring  risks  than  our  predecessors  of  the  nine- 
t'cntb,  or  the  eighteenth,  or  even  the  seventeenth — it  is  good  that  they  should  be 
r  w  risks.  To  scientific  men  in  Germany  it  apjwars  natural  and  reasonable  that 
a  man  of  science  should  be  the  herd  of  a  scientific  ex]>edition ;  and  that  a 
gi'Ographer  should  lead  a  geographical  expedition.  Many  British  men  of  science 
sympathize  in  this  view.  Dr.  Erich  von  Drygalski,  one  of  the  i>rofessors  of 
Geography  in  the  University  of  Berlin,  has  been  entrusted  with  the  command, 
to  which  he  was  ap|K)inted  before  the  ship  was  designed,  and  for  five  years  he  has 
given  all  his  time  and  thought  to  the  expedition.  He  is  supported  by  a  band 
of  highly  trained  specialists,  who  have  spared  neither  time  nor  travel  in  mastering 
tiie  subjects  with  which  they  may  deal,  and  each  has  also  received  a  general 
training  in  the  subjects  of  all  his  colleagues— an  admirable  precaution.  The 
captain  of  the  Gauss,  who  belongs  to  the  Merchant  Service,  has  taken  a  course 
of  training  from  the  Norwegian  whalers  oft’  Spitsliergen.  He  will,  of  course,  be 
absolute  master  of  the  ship  and  crew  in  all  that  concerns  order  and  safety,  but 
he  will  1)6  under  the  direction  of  the  leader  in  all  that  concerns  the  plan  of  the 
voyage  and  the  exeemtion  of  scientific  work.  This  arrangement  is  one  which 
has  always  seemed  to  me  to  be  desirable,  that  the  captain  of  a  ship  on  scientific 
service  should  occupy  a  position  in  relation  to  the  scientific  chief  similar  to  that 
of  the  ciptain  of  a  yacht  in  relation  to  the  owner;  but  it  is  subject  to  the  draw- 
Uack  that  a  naval  officer  could  not  well  be  asked  to  accept  such  a  divided  command. 

Whatever  our  views  as  to  ideal  organization  may  be,  we  are  all  certain  that 
ls)th  expeditions  will  do  the  utmost  that  they  can  to  justify  the  confidence  that  is 
jtlaced  in  them,  and  to  bring  honour  to  their  flags.  We  know  that  the  officers  and 
>taff  of  the  Disi-.oi’erij  belong  to  a  race  which,  whether  trained  in  the  University 
or  in  the  Navy,  has  acquired  the  habit  of  bringing  back  splendid  results  from  any 
quest  that  is  undertaken. 

A  Ih-finition  of  Geography. 

The  bright  pros])ects  of  Antarctic  Ex|>loration  must  not,  however,  blind  us  to 
the  fact  that  exploration  is  not  geography,  nor  is  the  reading  or  even  the  writing 
of  text-lrooks,  nor  is  the  making  of  maps,  despite  the  n  cognition  of  leading  carto¬ 
graphers  as  “  Geographers  to  the  King.”  These  are  amongst  the  departments  of 
geography,  but  the  whole  is  greater  than  its  parts. 

The  view  of  the  scope  and  content  of  geography  which  I  have  arrived  at  as 
the  result  of  much  work  and  some  little  reading  during  twenty  years  is  substantially 
that  held  by  most  modern  geographers.  But  it  is  right  to  point  out  that  the 
mode  of  expressing  it  may  not  be  accepted  without  amendment  by  any  of  the 
recognized  leaders  of  the  science,  and  for  my  own  part  I  believe  that  discussion 
latber  than  acceptance  is  the  best  fate  that  can  befall  any  attempt  at  stating 
scientific  truth. 
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Put  in  the  fewest  words,  my  opinion  is  that — 

Geography  is  the  science  which  deals  with  the  forms  of  relief  of  the  Earth's  crust, 
and  with  the  influence  which  these  forms  exercise  on  the  distribution  of  all  other 
phenomena. 

This  definition  looks  to  the  form  and  comiwsition  of  the  Earth’s  crust  itself, 
and  to  the  successive  covering*,  partial  and  complete,  in  which  the  stony  glohe  is 
wrapped.  We  sometimes  hear  of  the  “  Now  Geography,”  but  I  think  it  is  more 
profitable  to  consider  the  present  position  of  Geography  as  the  outcome  of  the 
thought  and  labours  of  an  unbroken  chain  of  workers,  continuously  modified  by 
the  growth  of  knowledge,  yet  old  in  aim,  old  even  in  the  expression  of  many  of 
the  ideas  that  we  are  apt  to  consider  the  most  modern. 

Some  Historical  Landmarks. 

Claudius  Ptolemseus,  about  150  a.d.,  gathered  into  his  great  ‘  Geography  ’  the 
whole  outcome  of  the  Greek  study  of  the  habitable  world.  He  laid  stress  on  the 
threefold  nature  of  descriptions  of  the  Earth’s  surface,  the  general  sketch  of 
the  great  features  of  the  world  alone  receiving  the  name  of  Geography,  the  more 
special  description  of  an  area  he  termed  Chorography,  and  the  detaile<l  account  of 
a  particular  place  Topography. 

Aristotle,  who  first  adduced  real  proofs  of  the  sphericity  of  the  Earth,  had  not 
failed  to  note  the  relationships  which  exist  between  plants  and  animals,  and  the 
places  in  which  they  are  found,  and  he  argued  that  the  character  of  peoples  wa.s 
infiuenced  by  the  land  in  which  they  lived ;  but  Ptolemy  cared  little  for  theories, 
comparisons,  or  relationships,  confining  himself  rather  to  the  record  of  actual 
facts.  He  made  errors,  the  results  of  which  were  more  important,  as  it  happened, 
in  advancin';  knowledge  than  were  the  truths  which  he  recorded;  for  after  the 
troubled  medissval  sleep,  when  evea  the  spherical  form  of  the  Earth  was  blotted 
out  of  the  knowledge  of  Christendom,  the  scientific  deductions  made  by  Toscanelli 
from  the  false  premises  of  Ptolemy  heartened  Columbus  for  his  westward  voyage 
to  the  Indies,  on  the  very  outset  of  which  he  stumbled  all  unknowing  on  the  New 
World.  When  Magellan  succeeded  in  the  enterprise  which  Columbus  had  com¬ 
menced,  the  fourteen  centuries’  reign  of  Ptolemy  in  geography  came  to  an  end ; 
bis  work  was  done. 

The  rapid  unveiling  of  the  Earth  in  tho  sixteenth  and  seventeenth  centuries 
cast  a  glamour  over  feats  of  exploration  which  has  not  yet  been  wholly  dissipated, 
and  it  may  not  be  easy,  even  now,  to  obtain  wide  credence  for  the  fact  that  the 
explorer  is  usually  but  the  collector  of  raw  material  for  the  geographer. 

It  is  of  vital  interest  to  trace  the  re-formation  of  the  theory  of  geography  after 
its  interruption  in  the  Middle  Ages.  The  fragments  of  the  old  Greek  lore  were 
cemented  together  by  new  and  plastic  thoughts,  crudely  enough  by  Apian,  Gemma 
Frisius,  and  Sebastian  Munstqr  in  the  sixteenth  century,  but  with  increasing 
strength  and  completeness  by  Oluverius,  Carpenter,  and  Varenius  in  the  seven¬ 
teenth. 

The  First  Oxford  Geographer. 

Tho  names  of  Cluverius  and  Varenius  are  familiar  to  every  historian  of 
geography,  but  that  of  Carpenter,  I  am  afraid,  is  now  brought  to  the  notice  of 
many  geographical  students  for  the  first  time.  He  was  not  so  great  as  Varenius, 
but  he  was  the  first  British  geographer  to  write  on  theoretical  geography  as 
distinguished  from  mathematical  treatises  on  navigation  or  the  repetition  of 
narratives  of  travel,  and  I  think  that  there  is  evidence  to  show  that  his  work 
had  an  infiuence  on  his  great  Dutch  contemporary. 

Nathanael  Carpenter,  Fellow  of  Exeter  College,  Oxford,  published  his  book  in 
1025  under  the  title — 
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‘  Geographic  delineated  forth  in  two  Bookes.  Containing  the  Sphericall  and 
Ti'picall  parts  thereof,’  and  with  the  motto  from  Ecclesiastes  on  its  title-page — 

“  One  generation  comraetb,  and  another  goeth,  but  the  Earth  remayneth  for 
ever.” 

The  great  merits  of  Cariienter’s  treatise  are  his  firm  grasp  of  the  relation  of  one 
part  of  geography  to  another,  his  skilful  blending  of  the  solid  part  of  the  work  of 
Aristotle  and  Ptolemy  with  that  of  the  explorers  and  investigators  of  his  own 
generation,  and  the  wholesome  common  sense  that  dominates  his  reasoning.  Plis 
definition  is  comprehensive  and  precise. 

“  Geographic  is  a  science  which  teacheth  the  description  of  the  whole  Earth. 
The  N.ature  of  Getw/rapAfe  is  well  expressed  in  the  name;  For  Gen<;raphie  resolved 
according  to  the  Greeke  Etymologic  signifieth  as  much  as  a  description  of  the 
Karth;  so  that  it  differs  from  Cosmoyraphie,  as  a  part  from  the  whole.  Foras¬ 
much  as  Cosmographie  according  to  the  name  is  a  description  of  the  whole  world, 
comprehending  under  it  as  well  Geographie  as  Astronomie,  Howbeit,  I  confesse, 
that  amongst  the  ancient  Writers,  ('osmographie  has  been  taken  for  one  and  the 
self-^ame  science  with  Geographie  as  may  appears  by  sundry  treatises  meerely 
Geographical!,  yet  intituled  by  the  name  of  Cosmographie." 

'I’he  differences  held  by  Ptolemy  to  distinguish  geography  from  chorography 
( )ar] tenter  shows  to  be  merely  accidental,  not  essential,  and  as  to  geography  he  says, 
“  It  is  properly  tearmed  a  Science,  because  it  proposeth  to  it  selfe  no  other  end  but 
knowledge;  whereas  those  faculties  are  commonly  tearmed  Arts,  which  are  not 
contented  with  a  bare  knowledge  or  speculation,  but  are  directed  to  some  farther 
work  or  action.  But  here  a  doubt  seems  to  arise,  whether  this  Science  be  to  be 
esteemed  Physicall  or  Mathematicall  f  Wee  answer,  that  in  a  Science  two  things 
are  to  be  considered :  first,  the  matter  or  object  whereabout  it  is  conversant ; 
secondly,  the  manner  of  handling  and  explication :  For  the  former  no  doubt  can 
hee  made  but  that  the  object  in  Geographie  is  for  the  most  part  Physicall  con¬ 
sisting  of  the  parts  whereof  the  Spheare  is  composed;  but  for  the  manner  of 
Explication  it  is  not  pure  but  mi.rt ;  as  in  the  former  part  Mathematicall,  in  the 
second  rather  Uistoricall ;  whence  the  whole  Science  may  be  alike  tearmed  both 
Mathematicall  &  Uistoricall ;  not  in  respect  of  the  subject  which  we  have  said  to 
lie  Physicall  but  in  the  manner  of  Explication^ 

Although  somewhat  diffuse  in  expression,  the  meaning  of  these  statements  is 
clear  and  sound,  and  to  the  British  public  as  new  now  as  it  was  in  the  days  of 
King  Charles.  The  bcok  treats  of  mathematical  geography  and  cartography,  of 
magnetism,  climates,  the  nature  of  places,  of  hydrography  including  the  sea, 
rivers,  lakes  and  fountains,  of  mountains,  valleys  and  woods,  of  islands  and 
continents,  and  at  considerable  length  of  people  and  the  way  in  which  they  are 
influenced  by  the  land  in  which  they  live.  Whether  Dr.  Carpenter  lectured  on 
geography  in  Oxford  I  do  not  know,  but  his  book  must  have  acquired  a  certain 
currency,  for  a  second  edition  appeared  in  1G:>5,  and  it  seems  probable  that  it  was 
known  to  Varenius. 

Varenius  and  Newton. 

Varenius,  a  young  man  who  died  at  twenty-eight,  produced  in  Latin  a  single 
.«mall  volume  published  in  1650,  which  is  a  model  of  conciseness  of  expression  and 
logical  arrangement  well  worthy  even  now  of  literal  translation  into  English.  So 
highly  was  it  thought  of  at  the  time  that  Sir  Isaac  Newton  brought  out  an  anno¬ 
tated  Latin  edition  at  Cambridge  in  1672.*  The  opening  definition  as  rendered  in 


*  Dugdale.  in  the  introduction  to  the  English  translation  published  in  1733,  states 
explicitly  that  Newton  produced  his  version  for  the  benefit  of  the  students  attending 
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the  English  translation  of  1733  (a  work  spoilt  in  most  places  by  a  parasitic  growth 
of  notes  and  interpolations)  runs  ;  — 

“Geography  is  that  part  of  mixed  mathemaUcs  which  explains  the  state  of  the 
Earth  and  of  its  parts,  depending  on  quantity,  viz.  its  figure,  place,  magnitude 
and  motion  with  the  celestial  appearances,  etc.  By  some  it  is  taken  in  too 
limited  a  sense,  for  a  bare  description  of  the  several  countries ;  and  by  others 
too  extensively,  who  along  with  such  a  description  would  have  their  i)olitical 
constitution.” 

Varenius  produced  a  framework  of  Physical  Geography  capable  of  including 
new  facts  of  discovery  as  they  arose,  and  it  is  no  wonder  that  his  work,  although 
but  a  jMrt,  ruled  unchallenged  as  the  standard  text-book  of  pure  geography  for 
more  than  a  century.  He  laid  stress  on  the  causes  and  effects  of  phenomena  as 
well  as  the  mere  fact  of  their  occurrence,  and  he  clearly  recognized  the  vast 
importance  upon  different  distributions  of  the  vertical  relief  of  the  land.  He  did 
not  treat  of  human  relations  in  geography,  hut,  under  protest,  gave  a  scheme  fur 
discussing  them  as  a  concession  to  popular  demauds. 

Kant. 

As  Isaac  Newton,  the  mathematician,  had  turned  his  attention  to  geography 
at  Cambridge  in  the  earlier  part  of  the  eighteenth  century,  so  Immanuel  Kant, 
the  philosopher,  lectured  on  the  same  subject  at  Kiinigsberg  in  the  later  part. 
The  fame  of  Kant  as  a  metaphysician  has  defrauded  him  of  much  of  the  honour 
that  is  his  doe  as  a  man  of  science.  As  Prof.  Hastie  puts  it :  “His  earlier  scientific 
work,  like  an  inner  planet  merged  in  light,  was  thus  almost  entirely  lost  sight  of 
in  the  blaze  of  his  later  philosophical  splendour.” 

Kant,  it  will  be  remembered,  considered  that  the  communication  of  experience 
from  one  person  to  another  fell  into  two  categories,  the  historical  and  the  geo¬ 
graphical  :  that  is  to  say,  descriptions  in  order  of  time  or  in  order  of  space.  The 
science  of  geograi>hy  be  considered  to  he  fundamentally  physical,  but  physical 
geography  formed  the  introduction  and  key  to  all  other  possible  geographies,  of 
which  he  enumerated  five :  math- mat concerned  with  the  form,  size,  and  move¬ 
ments  of  the  Earth  and  its  place  in  the  solar  system;  moral,  taking  account  of 
the  customs  and  characters  of  mankind  according  to  their  physical  surroundings ; 
jiolitical,  concerning  the  divisions  of  the  land  into  the  territories  of  organized 
governments ;  mer(\iutile,  or,  as  we  now  call  it,  commercial  geography ;  and 
thtoloifkal,  which  took  account  of  the  distribution  of  religions.  It  is  not  so  much 
the  cleavage  of  geography  into  five  branches,  all  springing  from  physical  geography 
like  the  fingers  from  a  hand,  which  is  worthy  of  remark,  but  rather  the  recognition 
of  the  interaction  of  the  conditions  of  physical  geography  with  all  other  geogra¬ 
phical  conditions.  The  scheme  of  geography  thus  acquired  a  unity  and  a  flexi¬ 
bility  which  it  bad  not  previously  attained,  but  Kant’s  views  have  never  received 
wide  recognition.  If  his  geographical  lectures  have  been  translated,  no  English 
or  French  edition  has  come  under  my  notice,  and  such  currency  as  they  obtained 
in  Germany  was  checked  by  the  more  concrete  and  brilliant  work  of  Humboldt, 
and  the  teleological  system  elaborated  in  overwhelming  detail  by  Ritter. 

The  teleological  views  of  Ritter  were  substantially  those  of  Paley.  The  world, 
he  found,  fitted  its  inhabitants  so  well  that  it  was  obviously  made  for  them  down 
to  the  minutest  detail.  The  theory  was  one  peculiarly  acceptable  in  the  early 
decades  of  the  nineteenth  century,  and  it  had  the  immensely  important  result  of 


his  lectures  “on  the  same  subject”  from  the  Lucasian  chair;  but  we  have  been  unable 
to  find  any  more  satisfactory  evidence  that  Newton  actually  lectured  on  Geography  at 
Cambridge. 
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leading  men  to  view  the  Earth  as  a  greit  unit,  with  all  its  parts  co*ordinated  tu 
one  end.  It  gave  a  philosophical,  we  may  even  say  a  theological,  character  tu  the 
study  of  geography. 

Kant’s  views  had  pointed  to  such  a  unity,  but  from  an  other  side,  that  of  evolu¬ 
tion.  It  was  not  until  after  Charles  Darwin  had  fully  restored  the  doctrine  of 
evolution  to  modern  thought  that  it  was  forcsd  upon  thi  iking  men  that  the  fitness 
of  the  Earth  to  its  inhabitants  might  result  not  from  its  being  made  for  them,  but 
from  their  having  been  shaped  by  it.  It  is  certain  that  the  influence  of  the 
terrestrial  environment  upon  the  life  of  a  (leople  has  been  carried  too  far  by  some 
writers — by  Buckl?,  in  his  ‘  History  of  Civilization,’  for  example  -but  it  is  no  less 
certain  that  this  influence  is  a  (xitent  one. 

The  Salure  of  Grotjmphy. 

Granted  that  such  influence  is  exercised,  some  objcitors  may  urge  that  geo¬ 
graphy  has  nothing  tu  do  with  the  matter,  and  we  are  compelled  to  acknowledge 
that  the  meaning  and  contents  of  geography  are  in  this  country  .as  variously 
interpreted  as  the  colour  of  the  chameleon  in  the  traveller’s  tale.  Yet  my  thesis 
is  that  it  is  just  this  relation  between  the  forms  of  the  solid  crust  of  the  Earth 
and  all  the  other  phenomena  of  the  surface  that  constitutes  the  very  essence  of 
geography. 

It  is  a  fact  that  many  branches  of  the  study  of  the  Earth’s  surface  which  were 
included  in  the  cosmography  of  the  sixteenth  century,  the  physiography  of 
liinn.ajus,  the  physical  geography  of  Humboldt,  and  perhaps  even  the  Krdkumle 
of  Hitter,  have  been  elaborated  by  8i>ecialists  into  studies  which,  for  their  full 
comprehension,  require  the  whole  attention  of  the  student,  (ieology,  meteorology, 
i  ceanography,  and  anthropology,  for  example,  have  been  successively  specialized 
out  of  geography  ;  but  it  does  not  follow  that  these  specializations  fully  occupy 
the  place  of  geography,  for  that  place  is  to  co-ordinate  and  correlate  all  the  sjiecial 
facts  concerned  so  that  they  may  throw  light  on  the  plan  and  the  processes  of  the 
Earth  and  its  inhabitants.  Geography  is  concerned  with  the  results,  not  with 
the  processes  of  the  sjiecial  sciences,  and  the  limits  between  geography  and  geology, 
to  take  a  single  instance,  are  to  be  drawn,  not  between  any  one  class  of  phenomena 
and  another,  but  between  one  way  and  another  of  marshalling  and  utilizing  the 
same  facts.  'I'his  was  clear  to  Carpenter  in  1625,  though  we  have  almost  forgotten 
both  it  and  him. 

The  Lrindphs  of  Geojraphy. 

'I’he  principles  of  geography — the  “  pleasant  principles,”  to  use  the  phrase  of  old 
William  Cuningham  in  1551) — on  which  its  claims  to  status  as  a  science  rest,  are 
generally  agreed  upon  by  modern  geographers,  though  with  such  variations  as 
iu-ise  from  differences  of  standpoint  and  of  mental  process.  The  evolutionary  idea 
is  unifying  geography  as  it  has  unified  biology,  and  the  whole  complicated  subject 
may  be  presented  as  the  result  of  continuous  progressive  change  brought  about  and 
guided  by  the  influence  of  external  conditions.  'I’hese  views  have  been  often  ex¬ 
pressed  in  recent  years,  but  they  do  not  seem  to  have  been  very  seriously  considered, 
and  no  excuse  need  be  ofl'ered  for  presenting  them  once  more,  though  in  an  epitome 
curt  to  baldness. 

The  science  of  geography  is  of  course  based  on  the  mathematical  proi>erties  of 
a  rotating  sphere  ;  but  if  we  define  geography  as  the  exact  and  organized  knowledge 
of  the  distribution  of  phenomena  on  the  surface  of  the  Earth,  wc  see  the  force  of 
Kant’s  classification,  which  subordinated  mathematical  to  physical  geography. 
The  vertical  relief  of  the  Earth’s  crust  shows  us  the  grand  and  fundamental  contrast 
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between  the  oceanic  hollow  and  the  continental  ridges  ;  and  the  hydrosphere  is  so 
guided  by  gravitation  as  to  fill  the  hollow  and  rise  upon  the  slopes  of  the  ridges  to 
a  height  depending  on  its  volume,  thus  introducing  the  great  superficial  separation 
into  land  and  sea.  The  movements  of  the  water  of  the  ocean  are  guided  in 
every  particular  by  the  relief  of  the  sea-bed  and  the  configuration  of  the  coast-lines. 
Even  the  distribution  of  the  atmosphere  over  the  Earth’s  surface  is  affected  by  the 
relief  of  the  crust,  the  direction  and  force  of  the  winds  being  largely  dominated  by 
the  form  of  the  land  over  which  they  blow.  The  dill'erent  physical  constitution  of 
land,  water,  and  air,  especially  the  great  difference  between  the  specific  heat  and 
conductivity  or  diathermancy  of  the  three,  causes  changes  in  the  distribution  of  the 
sun’s  heat,  and  as  a  result  the  simple  climatic  zones  and  rhythmic  seasons  of  the 
mathematical  sphere  are  distorted  out  of  all  their  primitive  simplicity.  The  whole 
irregular  distribution  of  rainfall  and  aridity,  of  permanent,  seasonal,  and  variable 
winds,  of  sea-climate  and  land  climate,  is  the  resultant  of  the  guiding  action  of  land 
forms  on  the  air  and  water  currents,  disturbed  in  this  way  from  their  primitive 
theoretical  circulation.  So  far  we  see  the  surface  forms  of  the  Earth,  themselves 
largely  the  result  of  the  action  of  climatic  forces,  and  constantly  undergoing  change 
in  a  definite  direction,  controlling  the  two  great  systems  of  fluid  circulation. 
These  in  turn  control  the  distribution  of  plants  and  animals,  in  conjunction  with 
the  direct  action  of  surface  relief,  the  natural  regions  and  climatic  belts  dictating 
the  distribution  of  living  creatures.  A  more  complicated  state  of  things  is  found 
when  the  combined  physical  and  biological  environment  is  studied  in  its  incidence 
on  the  distribution  of  the  human  race,  the  areas  of  human  settlement,  and  the 
lines  of  human  communications.  The  complication  arises  partly  from  the  fact  that 
each  of  the  successive  earlier  environments  acts  both  independently  and  collec¬ 
tively;  but  the  difficulty  is  in  greater  degree  due  to  the  circumstance  that  man 
alone  amongst  animals  is  capable  of  reacting  on  his  environment  and  deliberately 
modifying  the  conditions  which  control  him. 

It  seems  to  me  that  the  glory  of  geography  as  a  science,  the  fascination  of 
geography  as  a  study,  and  the  value  of  geography  in  practical  affairs,  are  all  due 
to  the  lecognition  of  this  unifying  influence  of  surface  relief  in  controlling,  though 
in  the  higher  developments  rather  by  suggestion  than  dictation,  the  incidence  of 
every  mobile  distribution  on  the  Earth’s  surface. 

The  Classijication  of  Geography. 

Following  out  this  idea,  we  are  led  to  a  classification  of  the  field  of  geography 
in  a  natural  order,  in  which  every  department  arises  out  of  the  preceding  with  no 
absolute  line  of  demarcation,  and  merges  into  the  succeeding  in  the  .same  way. 
This  classification,  it  is  necessary  to  note,  is  not  like  a  series  of  pigeon-holes,  which 
may  be  placed  in  any  arbitrary  order,  but  like  a  chain,  in  which  the  succession  of 
the  links  is  essential  and  unalterable. 

Since  form  and  dimension  are  the  first  and  fundamental  concepts  iu  geography, 
the  first  and  basal  division  is  the  Mathematical.  Mathematical  geography  leaves 
the  Earth  as  a  spinning  ball  lighted  and  warmed  according  to  a  rigid  succession  of 
diurnal  and  annual  changes.  This  merges  into  the  domain  of  1‘hysical  Oeogrujihy, 
which  involves  the  results  of  contemporary  change  in  the  crust  and  the  circulation 
of  the  fiuid  envelopes,  with  the  resulting  modifications  in  the  simple  and  predictable 
mathematical  distributions.  This  division  falls  naturally  into  three  parts:  Geo¬ 
morphology,  dealing  with  the  forms  of  the  solid  crust  and  the  changes  they  are 
undergoing  at  the  present  time ;  Oceanography,  dealing  with  the  great  masses  of 
water  in  the  world;  and  Climatology,  dealing  with  the  effects  of  solar  energy  in 
the  air.  But  all  three  spheres — lithosphere,  hydrosphere,  and  atmosphere — are  so 
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cluiely  interrelated  that  no  one  of  them  can  be  studied  without  some  preliminary 
kD<  iwledge  of  the  others.  This  forms  the  largest  and  most  important  part  of  geo¬ 
graphy,  more  varied  and  intricate  than  the  mathematical,  better  known  and  more 
dthnite  than  those  involving  life. 

Bio-geography,  the  geographical  distribution  of  life,  arises  directly  from  physical 
geography,  which  dominates  it,  but  it  is  full  of  complex  questions  which  involve 
the  biological  nature  of  the  organism  and  the  in&uence  of  physical  environment,  in 
which  geographical  elements,  although  predominant,  do  not  act  alone.  Difficult  as 
some  of  the  problems  of  the  distribution  of  life  are  at  the  present  day,  the  remains 
of  living  creatures  found  fossil  in  the  rocks,  and  the  survivors  of  archaic  forms  still 
lingering  in  remote  islands,  supply  us  with  our  only  instrument  of  research  into  the 
geography  of  past  ages,  often  making  it  possible  to  lay  down  the  areas  of  land  and 
water  in  earlier  geological  periods. 

The  relation  of  man  to  the  surface  of  the  Earth  detaches  itself  from  the  rest  of 
bio-geography  by  the  number  of  exceptions  to  general  laws  of  distribution  and  by 
the  human  |x>wer  of  modifying  environment.  It  has  necessarily  been  formed  into  a 
!=])ecial  department,  Anthropo-geography.  In  primitive  man  the  control  exercised 
by  environment  is  nearly  as  complete  and  simple  as  in  the  case  of  the  lower 
animals ;  but  with  every  advance  in  culture  fresh  complications  are  introduced. 
The  relation  of  people  to  the  land  they  inhabit,  the  choice  of  sites  for  dwellings 
and  towns,  the  planning  and  carrying  into  effect  of  lines  of  communication,  are  all 
obviously  much  under  the  control  of  land  form  and  climate.  When  people  get 
settled  in  a  favourable  position  they  usually  become  attached  to  it ;  they  acquire, 
one  may  say,  the  colour  of  the  land,  in  modes  of  thought  as  well  as  in  manner  of 
life.  The  poems  of  Osslan  and  the  Crofter  Question  require  for  their  elucidation  a 
knowledge  of  the  geographical  conditions  of  the  Western  Highlands,  just  as  the 
Border  ballads  and  the  Border  raids  were  largely  conditioned  by  the  geography  of 
the  Southern  Uplands. 

Attachment  to  the  native  valley  or  the  native  fields  leads  to  the  holding  of 
land  by  clans  or  tribes  and  the  fusion  of  tribes  into  nations,  while  changes  in 
physical  conditions  stimulating  migration  from  a  deteriorating  country  may  lead 
to  the  invasion  of  settled  territories  by  homeless  hordes.  Here  Anthropo- 
geography  buds  off  the  subdivision  of  Political  Geography,  which  takes  account 
of  the  artificial  boundaries  separating  or  subdividing  countries,  and  of  the*  in¬ 
numerable  artificial  restrictions  and  ameliorations  which  are  superimposed  on 
the  natural  barriers  and  channels  of  intercommunication.  Even  in  political 
geography  only  a  humble  place  is  held  by  a  statement  of  boundaries  and  capitals, 
to  lists  of  which  the  great  name  of  Geography  has  actually  been  confined  by  people 
who  ought  to  have  known  better. 

Anthropogeography  views  the  world  from  the  standpoint  of  the  race,  political 
geography  from  the  standpoint  of  the  nation ;  but  room  has  to  be  found  for  a  yet 
more  restricted  outlook,  that  of  the  individual,  whose  view  of  the  world  as  it 
profits  himself  is  known  as  commercial  geography.  This  department  deals  with 
natural  commodities  and  their  interchange,  and  perhaps  because  here  rather  than 
in  the  other  departments  a  successful  comprehension  of  the  inter-relation  of  cause 
and  effect  may  be,  in  the  language  of  the  schoolroom,  “  reduced  to  pounds, shillings, 
and  pence,”  the  name  of  Applied  Geography  has  been  proposed.  It  fitly  terminates 
our  survey  of  the  science,  for  the  flickering  disturbances  of  the  equilibrium  of 
supply  and  demand  known  simultaneously  over  the  whole  world,  and  the  slower 
movements  of  transport  to  restore  equilibrium,  are  still  far  from  the  power  of 
scientific  prevision,  and  all  we  can  do  at  present  is  to  point  out  certain  clear  lines 
of  least  resistance,  or  greatest  advantage,  due  to  the  interactions  of  natural  and 
human  causes  and  effects. 
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To  sum  up  ia  a  seutencc  the  Held  aud  the  function  of  geography  in  the  bruai 
majesty  of  its  completeness,  we  may  say  that  it  is  the  description  of  the  surfac" 
of  the  solid  Earth  as  it  is  in  itself,  as  it  acts  upon  the  ocean,  the  air,  and  the  living 
things  which  inhabit  it,  aud  as  it  is  affected  in  turn  by  their  actions. 

Geoyrapht/  and  the  State, 

Viewed  thus  I  believe  that  geography  will  be  found  to  afford  an  important  clu' 
to  the  solution  of  every  problem  affecting  the  mutual  relations  of  land  and  {Miople, 
enlightening  the  course  of  history,  anticipating  the  trend  of  i)olitical  movements 
indicating  the  direction  of  sound  industrial  and  commercial  development. 

It  would  be  possible,  unfortunately  it  would  be  easy,  to  enumerate  misconcep 
tions  of  history,  blunders  in  boundary  settlements,  errors  in  foreign  policy,  useles. 
and  wasteful  wars,  mistakes  in  legislation,  failures  in  commercial  enterprise,  lust 
op{)urtunitie8  in  every  sphere,  which  are  due  to  the  tcglect  of  such  a  theoretical 
geogra]>hy.  Surely  it  is  to  the  laws  defining  the  interaction  of  Nature  and  Man 
that  we  should  turn  fur  guidance  in  such  affairs,  rather  than  to  the  dull  old  Hritish 
doctiine  of  “  muddling  through.”  That  vaunted  process  after  all  means  that  w< 
arc  drivtn  by  stress  of  facts  to  do  without  intending  it  or  knowing  how,  and  al 
immense  expense,  the  very  things  that  intelligent  study  beforehand  would  havi 
shown  to  be  necessary,  feasible,  and  cheap. 

All  this  has  been  urged  again  and  again,  and  it  has  falh  n  on  the  cars  of  those 
in  authority  “  like  a  tale  of  little  meaning  though  the  words  are  strung.”  I  admit 
that  all  advocates  of  a  rational  geograpliy  have  not  escaped  the  danger  of  the 
special  pleader — they  have  promised  too  much.  If  a  Uovernment  uflicial  were 
to  say,  “  Yes,  I  confess  there  was  a  mistake  here,  the  affair  was  managed  badly, 
much  money  and  some  prestige  were  lost ;  it  must  all  be  done  over  again  ;  please 
tell  me  how,”  I  am  afraid  that  the  chances  are  that  the  answer  would  be  vague, 
general,  and  unpractical.  If  the  answer  to  this  boldly  hy|)othetical  question  is  ever 
to  be  clear  and  definite,  geography  must  be  studied  as  it  has  never  yet  been  studied 
in  this  country.  It  must  pass  beyond  the  stage  of  a  recreation  fur  retired  oflicers, 
colonial  officials,  and  persons  e  f  leisure,  and  become  the  object  of  intense  whole¬ 
hearted  and  original  study  by  men  of  no  less  ability  who  are  willing  to  devote,  not 
their  leisure  but  their  whole  time  to  the  work.  The  object  of  geographical  research 
should  be  nothing  less  than  the  demonstration  or  refutation  of  what  we  claim  to 
be  the  central  principle  of  geography — that  the  forms  of  terrestrial  relief  cuntrid 
all  mobile  distributions. 

A  Vrojeeted  (ieoyraphieul  /teserijdivii. 

In  order  to  focus  the  queation  it  may  be  convenient  to  consider  the  geograiihy 
— or  chorograpby,  as  Ptolemy  would  have  termed  it — of  the  Itritish  Islands.  No 
author  has  ever  attempted  to  give  such  a  description.  Camden’s  ‘Britannia’ 
was  swamped  by  archarology  ;  the  county  histories,  which  are  certainly  nut  deficient 
in  number,  were  wrecked  outward  bound  on  the  harbour-bar  of  genealogy.  Sir 
•John  Sinclair's  old  ‘  New  Statistical  Account  of  Scotland’  in  the  intelligent  utiliza¬ 
tion  of  very  incomplete  data  was  a  great  but  solitary  stride  in  the  right  direction. 
Bartholomew’s  great  ‘  Atlas  of  Scotland  ’  supplies  the  cartographical  basis  for  a 
modern  description  of  the  northern  kingdom ;  but  the  description  itself  has  nut 
been  undertaken  on  an  eiiual  scale.  The  work  of  producing  a  complete  geo¬ 
graphical  description  of  the  British  Islands  would  gigantic,  but  not  hopelessly 
difficult. 

The  material  has  been  collected  at  an  enormous  expenditun;  of  public  money, 
and  is  stacked  more  or  less  accessibly,  much  of  it  well-seasoned,  some  1  fear  spoilt 
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by  keeping;  but  there  it  lies  in  overwhelnaing  abundance,  heaps  of  building 
materials,  but  requiring  the  labour  of  the  builder  before  it  can  become  a  building. 

There  is  first  and  chief  the  Ordnance  Survey,  one  of  the  grandest  pieces  of  werk 
in  mathematical  geography  that  has  ever  been  accomplished.  The  result  is  a 
series  of  maps  almost  as  perfect  as  one  can  expect  any  human  work  to  be,  showing 
in  a  variety  of  scales  from  j  of  an  inch  to  25  inches  to  a  mile  every  feature  of  the 
eunfiguration  of  the  land — except  the  lake-beds. 

There  is  next  the  hydrographic  survey  by  the  Admiralty,  giving  every 
tU'tail  of  the  suba<iueous  configuration  in  and  around  our  islands  - except  the 
lake-beds. 

These  two  great  surveys  supply  the  basis  for  a  complete  description  of  the 
itritish  Islands,  and  the  geological  survey,  which  in  a  sense  is  more  elaborate  than 
either  of  the  others,  completes  the  fundamental  part.  The  geological  map  makes 
it  {>ossible  to  explain  many  of  the  forms  of  the  land  by  referring  to  the  structure  of 
the  rocks  which  compose  them.  Both  the  geological  and  hydrographic  surveys 
are  accompanied  by  memoirs  describing  the  features  and  discussing  the  various 
<luestion8  arising  from  the  character  of  each  sheet;  but  there  is  nothing  of  the  kind 
for  the  maps  of  the  ordnance  survey. 

The  ordnance  maps  show  at  the  date  of  their  prejiaration  the  extent  and  also 
the  nature  of  the  woodlands  and  moorlands,  and  this  information  is  supplemented 
liy  the  Returns  of  the  Boanl  of  Agriculture,  which  each  year  contain  the  statistics 
of  farm  crops,  waste  land,  and  livestock  for  every  county.  These  returns  are 
excellently  edited  from  the  statistical  p</int  of  view,  but  they  are  not  discussed 
geographically.  It  is  easy  to  sec  in  any  year  how  much  wheat  is  raised  in  each 
county,  but  it  is  a  slow  and  lalx;rious  process  to  discover  from  the  Returns  what 
arc  the  chief  wheat-growing  areas  of  the  country.  The  county  is  too  large  a  unit 
fur  geographical  study,  as  it  usually  includes  many  tyies  of  land  form  and  of 
geological  formation.  Befon*  the  distribution  of  crops  can  be  understood  or 
compareil  with  the  features  of  the  ground  they  must  be  broken  up  into  jiarishes, 
or  even  smaller  units,  and  the  results  placed  on  maps  and  generalize*!.  The  vast 
labour  of  collecting  and  printing  the  data  is  undertaken  by  Qovernment,  and 
{laid  for  by  the  people  without  a  murmur,  but  the  geographer  is  left  in  ignorance 
fur  the  want  of  a  comparatively  cheap  and  simple  cartographic  representation  of 
the  facts. 

The  Insi>ectors  of  Mines  and  the  Board  of  Trade  publish  statistics  of  the 
industry  and  the  commerce  of  the  country,  statistically  excellent,  no  doubt,  but  in 
most  ca>e8  lacking  the  cartographic  expression  which  makes  it  possible  to  take  in 
the  general  state  of  the  country  from  year  to  year.  The  same  is  true  of  the  Itegis- 
trar-Ueiierars  Returns  of  births,  marriages,  and  deaths,  in  themselves  an  admirable 
epitome  of  the  health  conditions  of  the  country,  and  of  the  fluctuations  in  popula¬ 
tion,  but  limited  by  a  narrow  specialism  to  the  one  purpose. 

Finally  and  chiefly  we  have  the  Census  Rejrort.  Once  in  ten  years  the  people 
are  numbered  and  described  by  sex,  age,  and  occupation.  The  inhabited  houses  are 
numbered,  and  the  smaller  dwellings  grouped  according  to  size.  The  figures  are 
most  elaborately  classified  and  discussed,  so  as  to  bring  out  the  distribution  of 
[)opulation,  and  its  change  from  the  previous  decade.  But  to  the  geographer  the 
Census  Reports  are  like  a  cornfield  to  a  teeker  of  bread.  The  grains  must  be 
gathered,  prepared,  and  elaborated  before  the  desired  result  is  obtained.  Nowhere 
is  the  cartographic  method  more  useful  than  here.  It  is  a  striking  contrast  to 
turn  to  the  splendid  volumes  of  the  United  States  Census  Reports,  many  of  them 
statistically  inferior  to  ours,  but  thickly  illustrated  with  maps,  showing  at  a  glance 
the  distribution  of  every  condition  which  is  dealt  with,  and  enabling  one  to 
No.  IV. — October,  1901.]  2  k 
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follow  decade  by  decade  the  progressive  development  of  the  country,  and  to  study 
for  each  census  the  relations  between  the  various  conditions. 

These  are  only  a  few  of  the  statistical  publications,  produced  by  Government, 
and  embodying  year  after  year  a  mass  of  conscientious  iabour,  which,  save  for  a  few 
specialists  who  extract  and  utilize  what  concerns  themselves,  is  annually  “  cast  a» 
rubbish  to  the  void.” 

One  small  department,  supported  by  public  money,  but  under  unofficial  direc  • 
tion,  may  be  referred  to  as  an  example  of  the  successful  employment  of  cartographic 
methods.  This  is  the  Meteorological  Council,  appointed  by  the  Royal  Society,  and 
charged  with  the  collection  of  meteorological  data  and  the  publication  of  weather 
reports,  forecasts,  and  storm  warnings.  The  maps,  published  twice  daily  to  show 
the  distribution  of  atmospheric  pressure  and  temperature,  are  only  rough  sketches 
and  very  much  generalized,  yet  they  serve  the  purpose  of  presenting  the  facts  in  a 
graphic  form,  yielding  at  a  glance  information  which  could  only  be  extracted  from 
tables  by  long  and  laborious  efforts.  The  pilot  charts,  published  monthly  by  the 
same  department,  showing  the  average  conditions  of  air  and  sea  over  the  whole 
North  Atlantic,  and  the  occasional  atlases  of  oceanographical  data,  are  valuable 
geographical  material. 

The  official  work  of  Government  is  supplemented  by  the  voluntary  labours  of 
many  societies,  in  whose  Transactions  much  valuable  material  is  stored,  and  in  not 
a  few  cases  is  well  discussed.  But  even  with  these  supplements  gaps  remain 
which  must  be  filled  by  private  enterprise  before  a  complete  geographical  descrip¬ 
tion  can  be  compiled. 

Considering  the  Ordnance  Survey  alone,  it  is  hardly  credible  and  not  at  all 
creditable  that  the  Treasury  should  veto  the  extension  of  the  survey  to  the  lake- 
beds  on  the  score  of  expense,  yet  such  is  the  fact.  The  directors  of  the  Survey 
have  shown  themselves  ready  to  encourage  private  workers  by  placing  the  data 
presented  by  them  upon  the  maps  with  due  acknowledgment. 

The  Survey  of  the  Lakes. 

It  is  with  profound  satisfaction  that  I  now  make  an  announcement — by  special 
favour,  the  first  public  announcement — of  a  scheme  of  geographical  research  on  a 
national  scale  by  private  enterprise.  Sir  John  Murray  and  Mr.  Laurence  Pullar 
have  resolved  to  comilete  the  bathymetrical  survey  of  all  the  fresh-water  lakes 
of  the  British  Islands.  Mr.  Laurence  Pullar  will  take  an  active  part  in  the  pro¬ 
posed  Survey,  and  has  made  over  to  trustees  a  sum  of  money  sufficient  to  enable 
the  investigation  to  be  commenced  forthwith,  and  to  be  carried  through  in  a 
comprehensive  and  thorough  manner.  It  is  intended  to  make  the  finished  work  an 
appropriate  and  worthy  memorial  of  Mr.  Pullar’s  son,  the  late  Mr.  Fred  Pullar,  who 
had  entered  enthusiastically  upon  the  survey  of  the  lochs  of  Scotland,  and  whose 
heroic  death  while  endeavouring  to  save  life  in  Airthrey  loch  last  February  must 
be  present  to  the  memory  of  many  of  yon.  Large  sums  of  money  devoted  in  good 
fiiith  to  scientific  purposes  do  not  always  bring  about  the  wished-for  result;  but  in 
this  case  there  is  no  room  for  anxiety  on  that  score.  Sir  John  Murray,  with  whom 
Mr.  Fred  Pullar  had  worked  for  several  years,  has  generously  promised  to  direct  the 
whole  scheme,  and  to  be  responsible  for  carrying  it  out.  All  the  lakes  of  the 
British  Islands  will  be  sounded  and  mapped  as  a  preliminary  to  the  complete 
limnological  investigation  which  is  proposed.  The  nature  of  the  deposits,  the 
ehemical  composition  of  the  water  and  its  dissolved  gases,  the  rainfall  of  the 
draini^e  areas,  the  volumes  of  the  infiowing  and  outflowing  streams,  the  fluctuations 
in  the  level  of  the  surface,  the  seasonal  changes  of  temperature,  and  the  nature  and 
distribu'ion  of  aquatic  plants  and  animals,  will  all  receive  attention.  The  geological 
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history  of  the  lakes  may  also  be  inquired  into  with  reference  to  such  points  as  the 
growth  of  deltas,  the  erosion  of  the  margins,  and,  perhaps,  the  conditions  of  the  old 
dead  lakes  that  are  now  level  meadows. 

Five  years  at  least  will  be  required  to  make  these  observations  and  to  in- 
coriK)rato  them  in  memoirs,  each  of  which  will  bo  a  complete  natural  history  of  the 
lakes  of  one  river-basin.  The  proj^sed  work  wants  more  than  money,  direction, 
and  time.  It  requires  the  services  of  several  young  and  enthusiastic  workers — 
preferably  men  who  have  completed  their  university  course  and  are  anxious  to 
devote  some  time  to  research.  Sir  John  Murray  and  Mr.  Pullar  wish  to  meet  three 
or  four  capable  young  fellows,  one  preferably  a  chemist,  one  a  geologist,  one  a 
botanist,  and  one  a  zoologist.  When  found  they  will  be  offered  a  salary  sufiBcient 
to  enable  them  to  give  their  whole  time  to  the  work,  but  not  large  enough  to 
induce  any  one  who  has  not  the  love  of  science  at  heart  to  take  it  up.  From  my 
experience  when  working  in  somewhat  similar  conditions  at  the  Scottish  Marine 
Station  seventeen  years  ago,  I  can  promise  those  who  will  have  the  good  fortune  to 
be  selected  plenty  of  hard  work,  for  which  they  will  get  the  fullest  credit — and 
this  they  will  appreciate  more  keenly  when  they  come  to  know  the  world  better — 
and  I  can  promise  them  also  in  their  association  with  Sir  John  Murray  a  course  of 
scientific  and  intellectual  training  such  as  even  the  universities  do  not  afford. 

Other  Desirable  Surveys. 

The  Geological  Map  requires  to  be  supplemented  by  additiocal  work  on 
the  nature  of  the  superficial  soil  as  it  affects  agriculture,  such  as  is  expressed  in  the 
Cartes  agronomi'jues  of  Fiance,  going  more  fully  into  the  chemical  nature  of  the 
soil  than  is  possible  on  the  Drift  Maps  of  the  Survey  which  so  usefully  supplement 
the  maps  of  solid  geology.  Such  e.xi>eriments  as  have  been  made  at  the  College  at 
Heading  in  collecting  .analyses  of  the  soils  in  the  neighbourhood  might  very  well  be 
>  arried  out  at  the  agricultural  colleges  and  other  centres  all  over  the  country. 

Of  equal  value,  though,  perhaps,  more  obviously  so  to  the  scientific  than  to  the 
“practical”  man,  is  the  study  of  the  natural  vegetation  of  the  count! y.  In  a 
highly  cultivated  land  like  ours  there  are  comparatively  few  places  where  the 
native  flora  remains  in  jKrssession,  but  the  m.apping  of  the  main  crops  which  have 
sui>planted  it  is  nearly  as  useful.  To  become  satisfactory  from  this  point  of  view, 
the  statistics  of  the  Board  of  Agriculture  ought  to  bo  supplemented  by  surveys 
made  by  trained  botanists  on  the  ground.  A  valu.able  beginning  has  been  made 
under  the  ever-fertile  stimulus  of  Prof.  Patrick  Geddes  in  the  two  sheets  of  a  map 
of  the  plant-associations  of  Scotland,  compiled  by  the  late  Robert  Smith,  whose 
premature  death  last  year  was  a  loss  to  science.  It  would  be  a  splendid  thing  if 
this  map  could  be  finished  as  a  memorial  to  the  brilliant  youog  botanist  in  the 
fame  way  as  the  survey  of  the  lakes  is  proposed  as  a  memoriiil  worthy  of  Fred 
Pullar,  and  I  am  glad  to  learn  that  there  is  some  probability  of  it  being  cairied  on. 

Of  all  the  other  distributions  which  might  be  worked  out  cartographically  time 
fails  us  to  speak  ;  but  reference  must  be  made,  however  briefly,  to  a  few. 

Geography  of  the  Air. 

With  regard  to  Meteorology,  the  distribution  of  temperature  and  pressure  over 
the  British  Islands  for  the  year  and  for  the  separate  months  have  been  worked  out 
by  the  experienced  hand  of  Dr.  Buchan  and  published  both  in  separate  memoirs 
and  in  the  ‘  Meteorological  Atlas,’  edited  by  Dr.  Buchan  and  Dr.  Herbertson.  But 
such  observations  as  the  degree  of  cloud  or  of  sunshine  can,  as  yet,  be  treated  only 
in  a  superficial  and  generalized  way  for  want  of  data.  Perhaps  the  most  important 
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and  certainly  the  most  difiicult  of  all  the  atmospheric  conditions  to  discuss  fully  is 
precipitation.  It  depends  on  so  many  varying  conditions,  such  as  the  form  and 
exposure  of  the  land,  the  altitude  above  sea-level,  the  direction  and  force  of  the 
wind,  the  relative  frequency  of  thunderstorms,  the  distance  from  the  sea,  the 
direction  of  the  average  paths  of  cyclonic  storms,  etc.,  that  far  more  numerous 
and  more  long-continued  observations  are  required  to  establish  the  normal  con¬ 
dition  of  the  country  than  in  the  case  of  either  temperature  or  pressure.  When 
we  reflect  that  the  whole  water-supply  of  the  country  depends  directly  on  rainfall, 
and  when  we  remember  that  the  value  of  water-power  made  available  by  differ¬ 
ences  of  level  promises  to  be  greater  in  the  future  than  it  has  been  in  the  past,  wl- 
can  see  that  a  study  of  rainfall  in  conjunction  with  configuration  may  prove  as 
valuable  for  the  localization  of  the  manufacturing  centres  of  the  future  as  the 
geological  survey  was  for  those  of  the  present. 

Thanks  to  the  remarkable  foresight  and  the  untiring  exertions  of  the  late  Mr. 
Symons,  the  volunteer  rainfall  observers  of  this  country  have  been  encouraged  to 
organize  their  efforts,  and  by  working  on  a  common  plan  have  accumulated  within 
the  last  forty  years  a  mass  of  observations  unrivalled  for  number  and  completene^^s 
in  any  other  land.  But  as  yet  the  difficulties  in  the  way  of  constructing  a  map  of 
normal  rainfall  on  an  adequate  scale  have  not  been  overcome,  and  much  experi¬ 
mental  work  will  probably  be  necessary  before  it  can  be  accomplished.  To  .thi'i 
task  it  is  my  ambition  to  devote  myself.  I  may  be  permitted  to  state  that  Scotlaml 
is  far  behind  England  or  Wales  in  the  number  of  rainfall  stations  per  st^uare  mile. 
Thus  there  is,  roughly,  one  rain-observing  station  for  every  20  square  miles  of 
England,  one  for  every  30  square  miles  of  Wales,  but  only  one  for  every  67  square 
miles  of  Scotland,  and  one  for  every  170  square  miles  of  Ireland. 

Bainfall  observations  only  tell  the  amount  of  available  water ;  the  configura¬ 
tion  of  the  stream-beds  must  be  considered  in  determining  water-power.  The 
only  country  I  know  where  the  horse-power  of  the  rivers  has  been  measure!  and 
mapped  is  Finland;  but,  of  course,  individual  rivers,  such  as  the  Mississippi, 
lihine,  Seine,  and  Thames,  have  been  thoroughly  studied.  Before  many  decades 
have  passed  it  will  be  a  necessary  element  in  the  surveys  of  all  countries,  though 
at  present  the  available  data  are  few  and  scattered. 

Population  Maps. 

In  considering  human  geography  we  come  to  the  most  interesting  and  least 
occupied  field  of  research.  Until  Mr.  Bosse  constructed  his  beautiful  maps  of  the 
density  of  population  of  Scotland  and  England,  we  had  absolutely  no  cartographical 
representation  of  the  true  distribution  of  people  over  the  land.  To  map  popula¬ 
tion  by  counties  gives  a  very  poor  idea  of  the  truth,  for  in  such  counties  a.s 
Yorkshire  or  Perthshire  there  are  large  areas  entirely  without  inhabitants,  and 
small  areas  where  the  population  is  very  dense.  Mr.  Bosse’s  maps  were  made  on 
the  principle  of  leaving  blank  all  the  land  on  which  there  were  no  dwelling-houses, 
and  so  obtaining  a  close  approximation  to  the  true  density  of  population  of  the 
inhabited  area.  For  Scotland  his  map  shows  at  once  that  it  is  a  function  cf  con¬ 
figuration.  It  shows  the  densely  peopled  lowland  plain,  the  less  densely  peopled 
coast-strip  surrounding  the  country,  and  the  least  densely  peopled  valleys  running 
inland  into  the  great  uninhabited  areas.  The  population  map  of  England,  on  the 
other  hand,  shows  an  absolutely  startling  relation  to  the  geological  structure, 
which  in  turn  is  closely  related  to  the  configuration.  We  are  not  astonished  to 
see  the  centres  of  densest  population  coinciding' with  the  Coal  Measures,  but  it  is 
both  surprising  and  instructive  to  see  how  the  density  of  population  runs  parallel 
to  the  strike  of  the  Secondary  and  Tertiary  rocks  of  south-eastern  England,  a 
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biind  of  tlie  lightest  population  following  each  outcrop  of  chalk  and  limestone,  a 
baud  of  dense  population  following  each  belt  of  sandstone  or  clay. 

Anthropo-geography  teems  with  fascinating  subjects  of  research.  The  admir¬ 
able  investigations  in  the  west  of  Ireland  on  the  physical  anthropology  of  the 
people  might  well  be  extended  to  the  whole  country  outside  the  great  towns, 
where  all  evidence  of  place  of  origin  and  original  character  is  speedily  lost.  Good 
work  has  been  done  in  this  way  by  the  Ethnographic  Survey  promoted  by  a  com¬ 
mittee  of  this  Association,  and  a  committee  of  the  Royal  Scottish  Geograpliical 
S  iciety  has  rendered  great  aid  to  the  Ordnance  Survey  in  the  cognate  study  of  the 
place-names  of  Scotland. 

The  distribution  of  religion,  oven  in  the  three  typical  forms  of  Anglican,  Pres¬ 
byterian,  and  Roman  Catholic — forms  so  typical  as  to  be,  broadly  speaking, 
national — is  most  imperfectly  known.  The  objection  to  a  religious  census  is  one 
wliich  is  somewhat  difficult  of  comprehension  in  Scotland,  and  too  polemic  fur 
sober  discussion  in  England.  But  a  few  of  the  problems  are  worth  being  worked 
out  by  individuals.  The  curious  islands  of  Roman  Catholic  continuity  in  Lanca¬ 
shire,  the  Hebrides,  and  the  Highlands,  can  probably  be  related  simply  enough  to 
the  con&guration  of  the  country  and  the  means  of  communication  as  influencing 
free  movement  of  people  at  critical  periods  of  history.  There  are  many  inte¬ 
resting  points  as  t3  the  geographical  distribution  of  surnames,  the  relation  of 
characteristic  literature  or  poetry  to  specific  areas ;  things  small  in  themselves,  but 
capable  of  very  far-reaching  influence  if  systematically  worked  out. 

Geographical  Synthesis. 

Granted  that  the  subsidiary  surveys  have  been  made  and  the  results  put  in  a 
'trictly  comparable  form,  the  central  problem  remains — the  synthesis  of  the  com¬ 
plete  geography  of  the  country.  This  can  perhaps  be  solved  best  by  comparing 
the  maps  of  the  various  distributions  in  the  proper  order,  and  seeing  how  far  they 
are  related  to  one  another.  For  the  general  discussion  the  Ordnance  Map  on  the 
scale  of  1  inch  to  a  mile  should  be  used,  and  each  natural  region  ought  pro^ierly  to 
be  treated  by  itself,  but  as  a  matter  of  practical  convenience  it  would  probably  be 
found  best  to  select  either  the  artificial  boundaries  of  counties  or  the  still  more 
arbitrary  lines  bounding  sheets  of  the  map.  Whatever  small  area  is  taken  as  the 
unit  of  description,  it  should  be  treated  in  such  a  way  as  to  seek  for  and  prove 
or  disprove  the  existence  of  any  control  exercised  by  the  form  of  the  land  and  its 
geological  character  on  the  outcrops  of  the  rocks,  the  nature  of  the  soil,  the  course 
of  the  rivers,  the  temi)crature  and  movements  of  the  air,  the  rainfall,  the  vegeta¬ 
tion  and  agriculture,  the  distribution  of  population,  the  sites  of  towns,  villages,  and 
isolated  dwellings,  the  roads,  railways  and  harbours,  the  birth-rate  and  death-rate, 
and  on  the  progressive  changes  in  all  these  conditions  which  are  shown  in  the 
discussion  of  the  statistics  collected  annually  or  decennially.  When  such  unit 
areas  are  worked  out  individually  the  results  can  easily  be  combined  and  con¬ 
densed  into  a  geographical  description  that  will  be  complete,  well  balanced,  and 
symmetrical.  The  work  is  practicable;  it  requires  only  time,  money,  direction 
and  workers  to  carry  it  out;  but  although  a  specimen  memoir,  prepared  by  the 
authority  of  the  Royal  Geographical  Society,  met  with  a  certain  measure  of 
approval,  all  attempts  failed  to  obtain  funds  for  making  the  work  complete,  and 
the  scheme  must  await  a  more  educated  generation  before  it  can  be  profitably 
revived  in  its  entirety.  Meanwhile  this  field  for  geographical  study  and  research 
lies  at  the  doors  of  every  university  where  the  subject  is  or  may  be  recognized, 
and  the  labours  of  professors  and  students  might  be  profitably  directed  to  the 
completion  of  such  memoirs  for  the  surrounding  district,  gradually  working  further 
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and  further  afield.  The  idea  is  no  more  new  than  every  other  “  thing  under  the 
sun.”  Such  exercises,  not  so  elaborately  planned,  but  the  same  in  essentials,  were 
ordinary  subjects  for  theses  in  the  universities  of  Sweden  and  Finland  during  the 
eighteenth  century.  To  come  nearer  home,  the  local  handbooks  prepared  for 
successive  meetings  of  the  British  Association  are  frequently  very  fair  examples 
of  the  geographical  description  of  a  district.  The  ewential  qualities  are  rarer  in 
guide>books;  but  we  must  not  forget  one  brilliant  exception,  the  poet  Words¬ 
worth’s  *  Guide  to  the  English  Lakes.’ 

It  is  pleasant  to  hear  that  through  the  encouragement  of  Sir  John  Murray  the 
Scottish  Natural  History  Society  is  taking  up  the  systematic  study  of  the  basin  of 
the  Forth,  and  they  will,  I  feel  sure,  give  a  good  account  of  their  labours.  One 
point  which  must  be  very  strongly  emphasized  is  that  a  geographical  treatise  is 
distinguished  from  a  jumble  of  facts  mainly  by  the  order  and  proportion  in  which 
the  phenomena  are  dealt  with,  and  by  the  relation  of  cause  and  effect  that  is 
established  between  them. 

As  to  the  utility  of  complete  geographical  descriptions,  we  must  of  course 
recognize  their  greater  practical  importance  in  new  and  developing  countries  than 
in  old  lands  like  our  own.  Yet  even  with  us  the  study  of  the  distribution  of 
natural  resources  may  suggest  important  changes,  involving  great  redistributions 
of  population. 

H  Geographical  Warning. 

Hitherto,  except  as  regards  exploration  and  cartography,  the  position  of 
geography  in  this  country  has  never  been  satisfactory.  Times  are  changing,  and 
even  in  exploration  we  are  now  only  one  amongst  many  rivals,  often  better 
equipped  by  education,  usually  in  no  way  deficient  in  daring.  Although  the  best 
work  of  several  of  our  cartographers  in  Edinburgh  and  London  med  fear  no 
comparison,  we  cannot  conceal  the  fact  that  Germany  leads  the  world  in  map¬ 
making.  As  regards  the  recognition  or  even  the  comprehension  of  geography 
by  the  State,  by  the  universities,  and  by  the  public,  we  are  equally  far  behind 
our  neighbours  across  the  North  Sea. 

It  has  sometimes  been  hinted  that  the  study  of  geography  has  been  deliberately 
discouraged  by  poUticians  or  by  merchants  because  too  much  knowledge  on  the 
part  of  the  public  might  embarrass  foreign  policy  or  lead  to  mercantile  competi¬ 
tion  ;  but  we  surely  cannot  entertain  such  unworthy  suspicions.  1  am  inclined 
to  attribute  the  neglect  of  the  subject  merely  to  ignorance  of  its  nature  due  to 
imperfect  education. 

Two  cases  in  which  the  application  of  geography  to  political  and  practical 
affairs  suggests  a  definite  course  of  action  may  be  mentioned  as  examples.  There 
is  still  one  important  colonial  boundary  entirely  undelimited  in  a  region  somewhat 
difficult  of  access  and  still  little  known,  where  goldfields  will  probably  lie  found 
or  reported  before  long,  and  where  a  very  serions  international  question  may 
suddenly  arise  in  a  part  of  the  world  absolutely  unsuspected  by  most  people,  even 
amongst  those  who  interest  themselves  in  general  politics  and  in  colonial  affairs. 
It  would  cost  a  comparative  trifle  to  survey  the  region  in  question,  and  to  lay 
down  that  boundary-line  before  the  goldfields  are  touched,  so  that  no  international 
trouble  could  ever  arise.  What  it  may  cost  to  postpone  the  matter  until  claims 
have  been  pegged  out  on  debatable  land,  the  British  Guiana  and  Venezuela 
arbitration,  the  Alaska  difficulty,  and  South  Africa  are  there  to  tell  us.  It  would 
be  interesting  to  calculate,  now  that  the  cost  of  a  week  of  fighting  is  known,  the 
saving  in  pennies  on  the  income  tax  that  would  have  accrued  from  a  survey  of 
South  Africa  if  that  had  been  carried  out  as  an  imperial  duty  when  Cape  Colony 
was  settled.  I  do  not  for  a  moment  suggest  that  a  survey  would  have  prevented 
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the  war ;  but  it  is  not  unreasonable  to  believe  that  it  would  have  shortened  it  by 
some  months.  In  this  connection  it  is  satisfactory  to  know  that  a  valuable  report 
has  been  drawn  up  by  a  committee  of  the  British  Association,  presided  over  by 
Sir  Thomas  Holdich,  embodying  a  scheme  for  the  systematic  survey  of  British 
protectorates. 

The  second  example  comes  nearer  home.  The  utilization  of  wind-  and  water¬ 
power  must  increase  in  importance  as  mineral  fuel  diminishes  in  amount  or 
iucreases  in  price.  Wind-  and  water-power  will  never  fail  as  long  as  the  sun  shines 
and  the  land  remains  higher  than  the  sea;  but  what  may  fail  unless  timely  pre- 
•cautions  are  taken  is  the  power  of  utilizing  them  for  the  beneht  of  the  community 
at  large.  Are  the  existing  laws  as  to  water-rights  and  the  absence  of  laws  as  to 
the  utilization  of  wind  desirable  and  satisfactory  ?  The  usual  answer  to  such 
c|ue8tions  is,  “  Why  trouble  about  that  just  now  ?  these  matters  are  not  urgent, 
other  things  are.”  That  argument  is  answerable  fur  many  disasters.  The  inevit¬ 
able  is  in  many  if  rot  in  most  cases  simply  another  name  fur  the  unforeseen.  It 
is  inevitable  that  the  country  will  be  impoverished  if  the  utilization  of  wind-  and 
water-power  and  the  transport  of  that  power  by  electricity  are  not  wisely  safe¬ 
guarded  and  provided  for ;  but  when  a  survey  of  our  resources,  the  circulation  of 
the  air  over  our  islands,  and  the  effects  produced  by  the  interposition  of  the 
mountains,  plateaus,  and  valleys  upon  it,  plainly  points  to  the  possibility  of  such 
a  trouble,  it  only  becomes  inevitable  as  a  result  of  culpable  negligence. 

These  two  examples,  which  will  not  strike  any  one  whose  mind  is  wholly  occu¬ 
pied  in  paying  the  penalties  of  old  neglect,  illustrate  my  contention  that  a  com¬ 
plete  geographical  description  based  on  full  investigation  is  of  the  highest  and 
most  urgent  importance,  not  for  this  country  only,  but  for  the  Empire,  and  for 
every  country  in  the  world. 

Nor  is  it  the  land  alone  which  claims  attention.  It  is  of  the  utmost  importance 
to  investigate  and  evaluate  the  resources  of  the  surrounding  seas.  The  recent 
International  Conference  for  the  exploration  of  the  sea  held  at  Christiania  formu¬ 
lated  a  scheme  of  research  which  has  been  taken  up  enthusiastically  by  Belgium, 
Holland,  Germany,  Denmark,  Russia,  Sweden,  and  Norway.  Its  object  is  to 
place  the  fisheries  of  Northern  Europe  on  a  scientiGc  basis,  and  to  make  for  that 
purpose  a  comprehensive  survey  of  the  sea,  which  will  prove  of  high  value  to 
meteorology,  and  through  it  to  agriculture  as  well.  The  recent  work  by  ilr.  H.  N. 
Dickson  on  the  circulation  of  the  surface  waters  of  the  North  Atlantic  in  conjunction 
with  similar  work  by  Prof.  Pettersson  in  Sweden  shows  how  hopeful  such  re¬ 
searches  are  from  the  purely  scientific  standpoint,  and  their  practical  importance 
is  DO  less.  It  remains  with  our  Government  to  show  that  this  country  is  not 
indifferent  to  an  opportunity,  such  as  has  never  presented  itself  before,  of  placing 
one  of  our  great  national  industries  on  a  basis  of  rcientific  knowledge.  This  is  in 
my  lelief  one  of  the  cases  in  which  the  expenditure  of  thousands  now  will  mean 
the  saving  of  millions  a  few  years  hence. 

It  is  magnificent  to  send  out  polar  exjreditions ;  they  speak  volumes  for  the 
greatness  of  the  human  mind  that  can  give  itself  to  the  advancement  of  knowledge 
for  the  sake  of  knowledge,  knowing  that  it  will  bring  no  material  gain ;  and  I 
trust  that  such  a  spirit  will  continue  to  manifest  itself  until  no  spot  on  Earth,  no 
land  however  cold  or  hot,  no  depth  of  sea,  no  farthest  limit  of  the  atmosphere, 
remains  unsearched  and  its  lessc  n  unlearnt.  But  I  insist  that  the  full  study  of 
our  own  country  is  on  a  totally  different  footing.  Magnificent  it  may  be,  too,  but 
sternly  practical,  since  it  is  absolutely  essential  for  our  future  well-being,  and  even 
for  the  continuance  of  the  nation  as  a  Power  amongst  the  states  of  the  world. 
Still,  there  is  every  probability  that  such  work  will  be  neglected  until  the  events 
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which  it  should  avert  are  upon  us,  and  then  it  will  be  too  late  to  make  provisions 
which  now  could  be  done  cheaply,  easily,  and  effectively. 

A  J^rojjosed  Remedy. 

The  few  attempts  which  have  been  made  in  this  country  to  promote  the  study 
of  geography  or  to  diminish  the  discouragements  to  geographical  research  have 
bad  but  slight  success.  Much  has  been  done  to  improve  geographical  teaching 
by  the  Royal  Geographical  Society,  the  Royal  Scottish  Geographical  Society,  the 
Geographical  Association,  this  Section  of  the  British  Association,  and  other  bodies; 
but  that  is  not  my  theme.  I  refer  to  the  little  that  has  been  done  towards  the 
elaboration  of  a  geographical  theory  and  the  elucidation  of  geographical  processes. 
Amongst  the  not  inconsiderable  number  of  teachers  of  geography  in  the  universi¬ 
ties  and  colleges  of  Great  Britain  there  is  not  one  man  who  receives  a  salary  on 
which  he  can  live  in  decent  comfort  so  as  to  devote  all  his  time,  or  a  substantial 
part  of  it,  to  geographical  research ;  and  the  same  is  true  of  every  official  of  all  the 
geographical  societies.  Not  one  is  paid  a  salary  sufficient  to  enable  him  to  devote  the 
time  not  occupied  by  mechanical  routine  to  any  other  purpose  than  supplementing 
his  income  by  outside  work — writing  text-books,  correcting  examination  papers,, 
perhaps  even  practising  journalism.  If  by  an  effort  and  the  sacrifice  of  some  of 
the  comforts  considered  necessary  by  most  people  of  the  professional  classes  he 
devotes  a  few  odd  hours  now  and  then  to  some  original  research,  he  finds  very  few 
to  consider  it  seriously ;  some  friendly  expressions  of  opinion  possibly,  but  scarcely 
a  reader ;  and  it  counts  for  nothing,  save,  jierhaps,  in  enhancing  the  reputation  of 
his  country  in  other  lands  where  scientific  work,  no  matter  in  what  department,  is 
valueil  in  a  due  degree.  All  this  must  be  changed  before  much  progress  can  be 
made.  No  doubt  a  giant  of  genius  would  ignore  all  obstacles  and  pursue  his  work 
regardless  of  recognition ;  but  such  giants  arc  not  to  be  looked  for  many  times  in 
a  century.  It  should  be  made  possible  for  a  man  of  fair  abilities  to  receive  as 
much  opportunity,  encouragement,  recognition  and  reward  for  good  work  in 
geography  as  for  good  work,  let  us  say,  in  chemistry  or  electricity.  That  is  all 
that  can  reasonably  be  asked,  and  that  is  what  is  freely  accorded  in  other  countrie.-^ 
where  the  status  of  the  man  of  science  is  higher  than  it  is  with  us.  It  is  here  that 
help  may  be  hoped  for  from  the  Scottish  Universities  in  the  strength  of  their  new 
endowments.  If  a  Chair  of  Geography  were  instituted  with  the  purpose  of  pro¬ 
moting  research  first  and  teaching  afterwards,  properly  equipped  with  books,  maps, 
and  apparatus,  and  held  on  the  understanding  that  no  outside  work  was  to  be 
undertaken,  something  might  yet  be  done  to  restore  our  country  to  the  position  it 
held  a  century  and  a  half  ago,  when  a  text-book  of  geography  was  published  with¬ 
out  a  thought  of  sarcasm,  containing  a  frontispiece  representing  “  Britannia  in¬ 
structing  Europe,  Asia,  Africa,  and  America  in  the  Science  of  Geography.” 


GEOGRAPHICAL  CONDITIONS  AFFECTING  BRITISH  TRADE.* 

By  GEOROE  G.  CHISHOLM,  M.A.,  B.Sc. 

I  HAVE  often  been  led  to  think  that  foreigners  who  endeavour  to  arrive  at  a 
knowledge  of  English  ideas  from  a  perusal  of  our  periodical  literature,  must  be 
greatly  struck  by  what  seems  to  be  the  Englishman’s  delight  in  self-depreciation. 
This  spirit  would  appear  to  be  conspicuously  manifest  in  connection  with  British 

*  Paper  read  at  the  Glasgow  Sleeting  of  the  British  Association,  September,  1901. 
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trade.  Leader-writers,  contributors  to  magazines,  British  consuls,  popular  authors 
of  jeremiads  and  ichabodiads  write  on  this  subject,  if  not  with  unanimity,  at  least, 
for  the  most  part,  with  a  harmony  that  must  he,  and  in  fact  is,  very  comforting 
to  our  competitors,  hut  far  from  cheering  to  the  representatives  of  British  trade 
and  industry.  So  much  does  the  spirit  to  which  I  refer  prevail,  and  so  com¬ 
pletely  does  it  carry  with  it  to  the  British  public  its  own  evidence,  that  it  absolves 
those  who  are  properly  animated  with  it  from  the  necessity  of  any  laborious 
incjuiry  into  facts.  Like  all  luminous  ideas,  it  gives  to  the  possessor  a  preter¬ 
natural  power  of  insight,  which  enables  him  to  penetrate  with  swift  incisiveness 
to  the  true  cause  of  phenomena  which  might  otherwise  be  hard  to  explain.  If 
ti^^ures  show  that  in  a  particular  period,  or  even  in  a  particular  year,  British  trade 
with  some  part  of  the  world  has  been  declining,  or  even  has  not  been  advancing 
so  rapidly  as  that  of  some  other  country,  that  is  promptly  accounted  for.  Some¬ 
how  or  other  it  must  he  due  to  our  own  negligence.  “  At  present  our  supremacy 
[in  trade]  ...  is  seriously  threatened.  .  .  .  Without  inquiring  too  closely  how 
far  this  relative  inferiority  [in  rate  of  expansion]  is  due  to  the  diminished  efSciency 
of  our  workmen,  or  the  want  of  initiative  and  enterprise  on  the  part  of  the 
masters  and  their  staff,  we  may  take  it  as  self-evident  that  we  are  bound  to  neglect 
no  means  of  improving,  to  the  utmost,  our  processes  of  production  and  our 
machinery  of  distribution.”  *  The  words  I  have  just  quoted  are  from  a  leading 
organ  of  public  opinion,  and  I  think  tbeylwill  be  readily  recognized  as  a  typical 
<  omment  on  the  apparent  tendencies  of  English  trade. 

But  in  this  current  of  opinion  I  am  not  able  to  join,  and  the  reason  is  that,  how¬ 
ever  much  British  trade  may  be  affected  by  the  backwardness  or  enlightened  enter¬ 
prise,  slackness  or  energy  of  those  concerned  in  British  commerce  and  manufac¬ 
tures,  there  are  also  important  geographical  conditions  to  be  taken  into  account. 
.Vnd  with  regard  to  these  I  find  myself  in  the  same  unfortunate  position  as  I  have 
been  in  before  in  addressing  a  meeting  of  the  British  Association — that  of  having 
nothing  to  say  but  what  is  obvious,  and  my  only  excuse  is  that,  however  obvious 
and  largo  the  facts  may  be,  people  won’t  look  at  them. 

Of  the  influence  of  geographical  conditions  on  trade  and  industry,  we  could 
have  no  better  illustration  than  in  the  history  of  the  great  city  in  which  we  are  now 
met.  Throughout  the  i>eriod  in  which  Scotland  had  a  separate  history  from  that 
of  England,  Glasgow  was  notoriously  a  quite  unimportant  town.  Its  population 
was  ascertained  in  1708,  the  year  after  the  union  of  the  English  and  Scottish 
parliaments,  and  was  then  found  to  be  under  13,000.  At  the  present  time,  dis¬ 
regarding  municipal  boundaries,  with  which  geographers  have  little  or  nothing  to  do 
except  to  express  a  natural  irritation  at  the  way  in  which  they  are  misled  by  them, 
and  taking  in  the  contiguous  places  which  form  along  with  the  so-called  Glasgow 
one  industrial  and  commercial  aggregate,  we  find  that  the  total  {wpulation 
exceeds  900,000 ;  and  Glasgow  is  known  all  over  the  world  as  one  of  the  greatest 
industrial  and  commercial  centres  of  the  globe.  Now,  is  there  any  one  who  would 
ascribe  this  difference  solely  to  the  superior  enterprise  and  ability  of  tbe  people  of 
Glasgow  at  the  present  time  as  compared  with  those  of  past  centuries?  The  true 
cause  of  this  difl'erence  is,  in  fact,  well  understood.  The  geographical  and  economic 
situation  of  the  Glasgow  of  the  past  cannot  be  more  comprehensively  and  com¬ 
pactly  described  than  in  the  words  of  one  of  your  own  citizens.  “  The  city  was 
planted  on  the  western  limits  of  civilization.  ...  It  was  remote  from  the  great 
lines  of  mediaeval  intercourse  from  which  the  commercial  grandeur  of  Venice, 
Antwerp,  and  other  wealthy  cities  had  been  acquired.  It  was  a  poor  little  town. 


*  Stanilurd,  January  18.  1901 
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planted  in  a  very  poor  and  thinly  peopled  country,  within  reach  of  a  small  river 
which,  flowing  towards  a  highland  region  peopled  by  wild  and  lawless  races,  fell 
into  a  trackless  and  unexplored  ocean.  Thus,  with  indifferently  fertile  land,  with 
a  variable  and  rigorous  climate,  with  no  natural  wealth  nor  valuable  products 
calculated  at  that  time  to  excite  the  cupidity  of  commercial  communities,  .  .  . 
individual  enterprise  and  commercial  expansion  were  not  to  be  looked  for.”  * 

A  change  took  place  at  the  union  of  the  English  and  Scottish  parliaments.  The 
Scotch  everywhere  grumbled,  lamented,  and  profited,  just  as  the  English  might 
have  done  in  similar  circumstances.  By  this  time  the  trackless  western  ocean  was 
explored.  Markets  had  begun  to  grow  up  on  the  other  side  of  it.  These  markets 
were  largely  in  English  hands,  but  the  union  opened  them  also  to  the  Scotch,  and 
of  this  Glasgow  promptly  took  advantage.  Now  here,  in  order  to  explain  the  com¬ 
paratively  rapid  rise  that  then  took  place  in  the  fortunes  of  Glasgow,  we  have  to 
notice  one  geographical  fact  of  great  importance.  It  is  that  the  physical  configura¬ 
tion  and  outline  of  Scotland  give  to  Glasgow,  as  its  hinderland  in  relation  to  this 
western  or  transoceanic  trade,  not  merely  the  small  and  “  indifferently  fertile  ” 
basin  of  the  Clyde,  but  the  whole  of  the  eastern  lowlands  of  Scotland  from  the 
Grampians  to  the  Cheviots,  which  under  former  conditions  were  infinitely  more 
favoured  by  nature  than  the  western  side  of  the  country.  Glasgow  had  long  seen 
the  desirability  of  improving  the  Cl^de  navigation.  It  was  concerned  with  other 
towns  on  the  Clyde  in  making  efforts  in  that  direction  as  far  back  as  the  middle  of 
the  sixteenth  century ;  but  these  first  and  other  subsequent  efforts  in  the  following 
century  were  futile.  Not  till  after  events  had  brought  the  great  hinderland  just 
mentioned  in  relation  to  profitable  markets  in  the  west  was  it  really  remunerative 
to  carry  out  the  great  and  almost  uninterrupted  series  of  improvements  which  justify 
your  local  saying,  "  Glasgow  made  the  Clyde — the  Clyde  made  Glasgow.”  Not  till 
the  latter  part  of  the  eighteenth  century  could  Glasgow  be  reached  by  boats  of  more 
than  five  tons.  It  hardly  needs  to  be  pointed  out  how  enormously  the  local  ad¬ 
vantages  cf  Glasgow  have  been  increased  by  the  great  invention  of  one  of  your 
own  citizens,  which  gave  a  totally  new  value  to  the  deposits  of  coal  and  excellent 
iron  ore  in  the  immediate  neighbourhood  of  your  city. 

Glasgow,  however,  I  take  merely  as  an  illustration  of  my  main  thesis,  the  im¬ 
portance  of  attending  to  geographical  considerations.  It  is  now  time  to  turn  our 
attention  to  the  special  subject  of  the  present  paper,  the  geographical  conditions 
affecting  the  commerce  of  the  United  Kingdom.  For  the  purpose  of  our  present 
investigation  it  will  be  well  to  distinguish  between  conditions  affecting  commerce 
and  those  affecting  industry,  even  though  these  are  inter-related,  and  act  and  react 
on  one  another. 

The  advantages  of  the  United  Kingdom  for  a  widespread  commerce  are  univer¬ 
sally  recognized,  but  it  is  important  to  note  at  the  outset  that  the  merely  commer¬ 
cial  advantages  of  this  country  exist  solely  in  relation  to  those  parts  of  the  world 
that  are  most  easily  reached  from  the  seaboard.  That,  of  course,  is  saying  a  great 
deal,  and  the  importance  of  this  consideration  is  seen  to  be  all  the  greater  when  we 
consider  the  facts  a  little  more  narrowly.  It  cannot,  indeed,  be  contended  that 
this  country  has  any  special  advantages  arising  from  its  situation  in  relation  to 
commerce  with  the  East.  Italy,  which  for  a  long  period  in  the  past  successfully 
turned  to  account  its  special  advantages  in  relation  to  this  commerce,  may  perhaps 
some  time  in  the  future  come  to  benefit  once  more  in  a  marked  degree  in  the  same 
way.  England,  however,  has  undoubtedly  sjiecial  advantages  of  situation  in 

•  ‘Glasgow:  Its  Miinici|)al  Organization  and  Adniinistrution,’  by  Sir  Janies 
Bell,  Bart.,  and  James  I’utun  (1896),  p.  4. 
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relation  to  commerce  \rith  Europe  and  America,  and  when  wc  consider  the  climatic 
and  other  conditions  likely  to  affect  the  development  of  industry  in  these  parts  of 
the  world  in  the  future,  so  far  as  we  now  have  the  means  of  making  any  forecast, 
it  may,  I  think,  be  contended  that  the  merely  commercial  advantages  of  England 
are  unparalleled,  and  are  likely  to  remain  without  a  parallel,  in  any  other  part  of 
the  globe  of  equal  extent. 

The  extent  of  this  advantage  is,  it  seems  to  me,  strikingly  illustrated  by  the 
great  magnitude  and  remarkable  constancy  of  the  entrepot  trade  of  the  United 
Kingdom,  that  is,  the  trade  in  commodities  collected  from  all  parts  of  the  world, 
and  afterwards  dispersed  unchanged  over  other  parts  of  the  world.  Taking  the 
average  of  five  years,  we  find  that  the  value  of  foreign  and  colonial  merchandise, 
exclusive  of  transhipments,  exported  from  the  United  Kingdom  has  been  uniformly 
about  one-fifth  of  the  total  value  of  the  exports  from  the  period  186(3-70  down  to 
the  latest  i>eriod  1896-1900.  It  has  not,  in  any  of  these  successive  periods,  been 
two  per  cent,  either  above  or  below  the  proportion  stated,  notwithstanding  all  the 
fluctuations  that  the  total  commerce  of  the  country  has  meanwhile  undergone. 
This  is  all  the  more  striking  when  we  consider  that  there  have  been  great  varia¬ 
tions  in  the  mode  in  which  the  total  entrepot  trade  is  made  up.  In  the  beginning 
of  the  perioi  now  considered,  cotton  was  the  most  important  item  in  this  trade ;  for 
a  long  time  cotton  has  been  displaced  by  wool.  Uaw  silk  was  at  one  time  an 
important  item  ;  it  has  now  sunk  to  absolute  insignificance.  Rubber  was  formerly 
unimportant;  it  is  now  steadily  rising  to  a  more  prominent  place  in  the  list.  The 
important  i>uint  to  note  it>  the  present  connection,  however,  is,  not  the  details,  but 
the  fact  that  so  far  losses  under  this  head  in  one  direction  have  been  made  gcxxl  by 
gains  in  another. 

Now,  such  a  trade  as  this  necessarily  involves  and  therefore  illustrates  advan¬ 
tages  of  commercial  situation,  but  it  would  be  a  gross  and  obvious  mistake  to  put  it 
down  solely  to  such  advantages.  This  trade  is  pre-eminently  an  illustration  of  the 
law  that  to  him  that  bath  shall  be  given.  It  is  in  a  large  measure  due  to  the 
special  advantages  which  this  country  enjoys  for  carrying  on  a  large  export  and  a 
much  larger  import  trade  based  on  its  own  resources. 

Perhaps  an  even  more  striking  illustration  of  the  merely  comtuercial  advantages 
of  this  country  is  to  be  found  in  the  history  of  the  cotton  trade.  It  cannot  be  con¬ 
tended  that  the  industrial  advantages  ]iromoting  the  cotton  manufacture  in  this 
country  are  as  great  as  those  in  favour  of  the  woollen  industry.  We  have  no  home 
supply  of  raw  cotton,  but  we  have  a  large  local  supply  of  raw  wool  of  special  value 
fur  certain  purposes,  which  not  only  furnishes  material  for  a  great  part  of  our 
manufacturing  industry,  but  leaves  a  surplus  for  exjwrt  larger  then  the  estimated 
amount  exported  when  English  wool  was  of  such  high  value  in  the  middle  ages. 
Yet  the  English  woollen  industry  never  attained  that  extraordinary  pre-eminence 
which  was  very  speedily  acquired  by  that  of  cotton  after  the  introduction  of  steam- 
driven  textile  machinery,  and  which  it  still  retains.  According  to  the  latest 
statistics,  all  branches  of  the  woollen  industry  in  the  United  Kingdom,  namely, 
woollen  in  the  special  sense,  worsted,  and  shoddy,  occupied  not  much  more  than 
half  as  many  persons  as  the  cotton  industry,*  which  now  engages  more  employees 
than  any  other  industry  in  the  country  except  agriculture  and  coal-mining.  But 
there  is  one  great  commercial  difference  between  the  two  industries.  The  great 
markets  for  woollens  are  the  most  highly  developed  industrial  countries.  The 
markets  for  cottons  are  everywhere  ;  some  of  the  most  imixrrtant  in  tropical  and 

*  In  1896,  nuiulrer  of  persons  engaged  in  the  cotton  industry,  53‘2,9'JO ;  in  the  three 
branches  of  the  woollen  industry,  284,111. 
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sub-tropical  countries  industrially  backward.  From  any  one  producing  country 
the  bulk  of  these  markets  must  be  reached  from  the  seaboard,  and  hence  in  relation 
to  this  trade  England  lias  had  from  its  origin  a  very  important  commercial  advantage. 

Now,  if  the  general  thesis  may  be  accepted  that  the  United  Kingdom  has  pre¬ 
eminent  commercial  advantages  with  respect  to  markets  approached  from  the 
seaboard,  there  are  a  few  corollaries  which  should  be  borne  in  mind.  It  follows 
that  the  improvements  in  ocean  navigation  tend  in  the  aggregate  more  to  the 
commercial  advantage  of  this  country  than  any  other.  Some  of  these  improve¬ 
ments  have  tended  peculiarly  to  the  advantage  of  this  country.  Among  those 
may  be  mentioned  the  change  from  wood  to  iron  and  steel  as  ship-building 
materials,  and  still  more  the  change  from  wind  to  steam  as  a  means  of  propulsion. 
The  possession  of  the  field  of  the  best  steam-coal  in  the  world,  in  a  position  so 
convenient  as  that  in  which  it  lies  in  South  Wales,  is  an  enormous  benefit  to  this 
country.  There  are  other  improvements  the  advantage  of  which  is  more  general — 
the  enlargement  of  ships,  the  various  improvements  in  marine  engines  to  which 
your  city  has  so  largely  contributed,  the  enlargement  and  improvement  of  harbours 
all  over  the  globe,  and  the  improvements  in  the  means  of  communication  between 
the  seaboard  and  the  interior.  All  these  improvements  tend  more  or  less  to  the 
advantage  of  all  maritime  countries,  even  to  that  of  some  that  are  not  maritime. 
Some  individual  improvements  tend  more  to  the  advantage  of  other  individual 
countries  than  England ;  but,  on  the  whole,  the  United  Kingdom  is  more  benefited 
by  such  changes  than  any  other  sing’e  country. 

If  an  improvement  in  the  means  of  communication  between  the  seaboard  and 
the  interior  is  to  be  looked  upon  as  a  circumstance  s[>ecially  favourable  to  British 
trade,  still  more  favourable  must  be  any  important  extension  of  the  seaboard  into 
the  interior.  Now,  this  is  practically  what  is  getting  tested  at  present  in  the 
region  of  the  great  lakes  of  North  America.  If  it  turns  out  that  ocean  ships  can 
really  be  economically  used  on  tbe  improved  canals  of  the  St.  Lawrence  (in  which 
there  is  now  a  minimum  depth  of  14  feet),  that  means  that  a  great  addition  is 
made  to  the  seaboard  (though  not,  it  must  be  remembered,  an  easily  accessible 
seaboard)  in  one  of  the  most  important  commercial  regions  of  the  globe.  So,  too, 
a  true  insight  into  the  situation  is  shown,  at  least  in  one  respect,  by  the  offer  of 
a  British  syndicate  to  the  Canadian  route  to  open  up  this  seaboard  by  the  con¬ 
struction  along  a  still  shorter  route  of  the  long-talked-of  Montreal,  Ottawa,  and 
Georgian  Bay  canal.  If  constructed  in  adequate  dimensions  the  canal  might  not 
pay  the  syndicate,  but  it  could  hardly  fail  to  benefit  British  commerce. 

But  in  spite  of  what  has  been  said  as  to  the  increasing  commercial  advantages 
of  the  position  of  England,  1  don’t  think  it  could  be  contended  that  all  tbe  c.!!- 
siderations  above  adduced  would  serve  to  account  for  the  astounding  pre-eminence 
which  the  United  Kingdom  enjoys  in  the  ocean  carrying  trade  of  the  world.  One 
must  also  take  into  account  what  has  already  been  said  in  connection  with  aia 
tntreput  trade.  The  country  that  has  most  to  carry  across  the  ocean  for  itself  is 
likely  on  that  account  to  carry  all  the  more  for  other  countries  also. 

It  cannot  be  denied,  however,  that  there  are  some  developments  of  recent  years 
that  have  tended  to  diminish  the  proj^rtion  of  the  ocean  traffic  of  the  world  belong¬ 
ing  to  this  country.  The  tendency  is  for  more  and  more  of  that  traflSeto  be  carried 
by  regular  liners,  and  when  the  traffic  of  a  port,  direct  or  indirect,  with  any  jiart  ol 
the  world  comes  to  be  large  enough  to  make  a  line  remunerative,  the  establishment 
of  such  a  line  in  connection  with  any  foreign  port  is  certain  to  affect  the  British 
carrying  trade  adversely  and  rather  suddenly.  Such  was  the  case,  for  example,  in 
consequence  of  the  establishment  of  the  Messngeries  Maritimes  line  to  Australia  in 
1883,  and  those  from  Bremen  and  Hamburg  respectively  in  1887  and  1888.  But 
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when  one  considers  the  admirable  communications  of  such  ports  as  Hamburg, 
Bremen,  Rotterdam,  Antwerp,  and  Marseilles  with  the  interior  of  Europe,  one 
cannot  but  feel  a  little  surprise  that  they  have  been  so  slow  in  encroaching  on  the 
domains  of  British  commerce.  Possibly  this  encroachment  would  have  been  much 
more  rapid  if  it  had  been  practicable  for  European  countries  to  throw  down  some 
of  the  fiscal  barriers  which  commerce  must  leap  there. 

But  if  Great  Britain  has  on  the  whole  decided  advantages  for  commerce  by 
sea,  it  has  no  such  advantages  f jr  any  extensive  commerce  by  land.  Quite  the 
reverse.  Any  improvement,  tlierefore,  in  the  means  of  communication  between 
any  foreign  inland  centre  of  production  comi)eting  with  British  centres  of  pro¬ 
duction  and  an  inland  market  is  something  that  tells  directly  against  British 
commerce.  This  I  propose  to  illustrate  by  reference  to  the  commerce  of  Germany 
with  surrounding  parts  of  Europe,  and  that  of  the  United  States  with  Mexico  and 
Canada. 

Of  all  the  larger  countries  of  the  world,  Germany  is  that  which  has  the  best 
position  for  carrying  on  a  large  external  trade  by  land.  It  lies  in  the  heart  of  the 
most  populous  and  the  wealthiest  part  of  the  mainland  of  Euro{>e,in  communication 
with  more  than  one  of  them  by  admirable  inland  waterways,  and  by  rail  without 
break  of  gauge,  wiih  all  countries  on  its  land  frontiers  except  Russia,*  and  also 
through  Switzerland  and  Austria  with  the  rich  plains  of  northern  Italy.  One  of  the 
most  instructive  illustrations  of  this  advantage  is  given  in  an  English  Foreign  Ofiice 
report.  The  author  of  this  rejiort,  Mr.  Mulvany,  H.B.M.’s  consul  at  Diisseldorf, 
mentions  that  before  the  Franco-German  war  the  Paris  gasworks  obtained  their  coal 
from  his  district,  and  that  after  the  war  the  tr<ade  was  promptly  revived,  and  jtoints 
out  that  there  is,  of  course,  an  “  immense  advantage  in  being  able  to  send  the  coal 
direct  into  the  consumer’s  yard  in  the  trucks  loaded  at  the  colliery  screens.”  f  AVhen 
one  remembers  the  amount  of  international  bitterness  to  which  that  war  gave  rise, 
one  perceives  all  the  more  clearly  how  great  the  advantage  must  have  been  in  that 
commerce. 

In  the  third  edition  of  my  ‘Commercial  Geography’  I  have  already  mentioneil 
a  fact  that  illustrates,  as  it  seems  to  me,  very  plainly  the  effect  of  the  establish¬ 
ment  of  one  of  the  means  of  communication  across  the  Alps  just  referred  to.  In 
1880  GO  per  cent,  of  the  total  imjwrts  into  Italy  of  iron  bars,  rods,  etc.,  of  a 
thickness  of  one-fifth  of  an  inch  or  upwards  (the  Largest  head  of  iron  and  steel 
imports  generally)  was  from  the  United  Kingdom,  only  2  per  cent,  from  Germany; 
in  1890  less  than  22  per  cent,  was  from  the  United  Kingdom,  more  than  52  per 
cent,  from  Germany.  Now,  the  Italian  statistics  enable  us  to  distinguish  the 
imports  (and  exports)  by  sea  from  those  by  land,  and  hence  we  learn  that  more 
than  nine-tenths  of  the  German  total  came  by  land,  whereas  all  the  English  import 
was  by  sea.  That  means  that  the  great  bulk  of  the  German  import  came  through 
the  St.  Gothard  tunnel,  which  forms  a  very  direct  communication  between  Italy 
and  the  great  iron  and  steel  working  districts  of  the  Rhine  basin.  But  in  188" 
there  was  no  St.  Gothard  tunnel,  and  that  fact  would  seem  quite  sufficiently  t<> 
account  for  the  difference.  If  so,  we  have  here  a  case  of  loss  of  English  trade 
entirely  due  to  a  geographical  cause,  and  not  involving  the  supposition  of 
“diminished  efficiency”  on  the  part  of  our  workmen,  or  “ the  want  of  initiative 
and  enterprise”  on  the  part  of  English  masters  and  their  staff.  And  later  figures 
on  this  point  are  also  instructive.  Taking  those  for  1897  (the  latest  that  hap- 
IH-'iied  to  be  available  at  the  time),  I  found  that  pracMcally  the  same  percentage  of 


*  Russia  has  a  5-feet  gauge ;  the  other  countries  have  the  normal  English  gauge  of 
4  feet  8}  inches. 

t  Foreign  Office  Report,  Miscellaneous  Series,  No  154,  p.  8. 
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the  same  class  of  goods  was  imported  from  Germany  as  in  1890,  but  that  the 
British  percentage  had  grown  from  22  to  34*G.  Apparently  Germany  had  taken 
full  advantage  of  the  St.  Gothard  tunnel  by  189t),  and  was  not  able  to  encroach 
further  in  the  direction  indicated  on  British  trade. 

And  it  must  not  be  assumed  that  all  imports  from  the  United  Kingdom  into 
Italy  come  by  sea.  In  the  case  of  some  goods  that  mode  of  carriage  docs  nut  pay. 
The  bulk  of  English  cotton  yarns,  fur  example,  that  reach  Italy  enter  that  country 
by  land.  In  such  trade,  therefore,  England  is  obviously  at  an  even  greater 
disadvantage  commercially,  as  compared  with  continental  centres  of  production. 
I  low  important  fur  German  commerce  with  Italy  the  laud  connections  arc  may 
be  guessed  from  the  fact  that,  while  in  1899  the  quantity  of  goods  exi>orted  from 
Germany  to  Italy  was  242,095  metric  tons,  the  total  tonnage  of  shins  cleared 
with  cargo  from  German  ports  in  the  same  year  to  Italy  and  Malta  was  only  42,537. 
I  say  “guessed,”  for  we  cannot  tell  what  quantity  of  goods  may  have  been  sent 
from  Germany  to  Italy  in  that  same  year  by  sea  from  foreign  ports  (Uotterdam  or 
-Antwerp). 

Let  us  turn  now  to  similar  relations  between  the  United  States  and  its  neigh¬ 
bours  on  the  land  frontiers.  There  was  no  railway  connection  between  Mexico  and 
the  United  States  till  1884,  in  which  year  the  Central  Railway  was  oj^ned  con¬ 
necting  the  city  of  Mexico  with  the  United  States  railway  system  at  El  Paso,  about 
the  middle  of  the  frontier.  There  are  now  three  other  railway  connections  between 
the  two  countries,  two  of  them  connecting  the  city  of  Mexico  with  the  United 
States  at  other  points,  and  one  connecting  the  Southern  Pacific  railway  with  the 
Mexican  port  of  Guaymas.  The  effect  on  the  destination  of  the  exports  from 
Mexico  ^vas  api>arently  very  speedy  and  very  marked.  Here  at  leas';  are  the 
figures : — 

Value  of  Exports  fbom  Mkxico  in  Thousands  of  Pounds. 
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These  results  are  by  no  means  surprising  when  we  consider  that  the  gteit  bulk 
of  the  exports  from  Mexico  consists  of  silver  ore,  silver,  and  partially  refined  silver, 
all  commodities  easily  capable  of  standing  the  cost  of  long  railway  transit,  and  a 
great  deal  going  to  the  smelting  and  refining  centres  of  Colorado,  with  which  the 
first  railway  to  the  United  States  established  a  very  direct  connection. 

The  import  figures  are  also  interesting,  though,  I  believe,  there  are  no  returns  on 
this  head  so  early  as  1884-5. 

Value  of  Imports  into  Mkxico  in  Thousands  of  Pounds. 
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Under  this  head,  it  will  be  observed,  the  United  Kingdom  holds  its  own  much 
better  than  under  that  of  exports.  The  imports,  chiefly  manufactured  goods,  are 
largely  of  a  kind  that  come  from  the  eastern  jiarts  of  the  United  States,  parts 
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that  naturally  make  use  of  ocean  carriage.  On  the  whole,  however,  the  comjieti- 
tion  between  the  two  countries  in  Mexico  is  one  between  land  and  sea  transport, 
and  as  the  peojde  of  the  United  States  find  their  interest  in  improving  the  railway 
connections  between  their  interiors,  so  the  English  find  their  interest,  in  accordance 
with  what  has  been  already  said  in  general  terms,  in  the  improvement  of  the  ports 
of  Vera  Cruz  and  Tampico,  and  of  the  connections  between  these  jrorts  and  the 
interior. 

Canada,  with  its  enormous  land-frontier  bringing  into  connection  at  many 
points  some  of  the  more  populous  parts  of  the  Dominion  and  its  neighbour,  not, 
as  in  Mexico,  through  a  uniformly  sparsely  peopleil  region,  is  in  some  respects  an 
even  more  striking  illustration  of  the  importance  of  land  connections  than  Mexico. 
These  connections  are  constantly  becoming  more  intimate,  with  unmistakable 
effects  on  the  commercial  relations  of  Canada  with  the  United  States  and  the 
United  Kingdom  respectively,  though,  from  the  difterence  of  the  circumstances, 
these  effects  are  of  a  somewhat  different  nature.  Canada  has  some  exports  of  a 
similar  nature  to  the  leading  exports  of  Mexico,  and  these  go  largely,  if  not  chiefly, 
to  the  United  States  for  the  tame  reasons  as  those  of  Mexico.  Under  this  head 
may  be  included  nickel  matte  as  well  as  silver  and  gold  ores.  But  the.se  do  not 
form  the  bulk  of  Canadian  exports.  .Most  of  the  exiKjrts  from  Canada  are  .similar 
to  those  which  are  produced  in  abundance,  if  not  in  excess,  by  the  contiguous  parts 
of  the  United  States,  and  such  as  have  a  special  value  are  to  a  large  extent  kept 
out  of  the  United  States  by  heavy  fiscal  duties.  Hence  tlie  Canadian  exports  go 
in  increasing  proportion  to  Europe,  principally  to  the  mother  country.  But  it 
is  otherwise  with  Canadian  imjiorts.  These  are  largely  of  a  kind  in  which  the 
United  States  and  the  United  King  lom  compete  with  one  another,  and  the  United 
States  have  obvious  local  advantages  in  the  competition. 

First,  it  must  be  remembered  that  English  goods  are  landed  at  furthest  at 
Montreal,  and  that  only  during  the  summer  months.  Now,  more  than  half  the 
jropulation  of  Canada  is  found  to  the  west  of  Montreal.  However  cheap,  therefore, 
carriage  in  bulk  by  sea  may  be,  there  is  an  addition  to  the  cost  of  transport  arising 
out  of  the  break  of  bulk  and  a  longer  or  shorter  railway  journey  over  and  above. 
In  the  case  of  Toronto,  the  great  distributing  centre  for  Ontario,  the  length  of 
the  railway  journey  is  338  miles.  Now,  Toronto  is  within  a  much  shorter  distance 
of  several  producing  centres  in  the  United  States  without  break  of  bulk.  And  if 
this  is  an  important  consideration  with  respect  to  the  central  and  some  parts  of  the 
eastern  districts  of  Canada,  it  is  obviously  of  still  greater  importance  in  the  ca^e 
of  the  western  provinces  in  relation  to  such  producing  or  jobbing  centres  in  the 
United  States  as  Chicago  and  St.  Paul. 

That,  moreover,  is  by  no  means  the  only  way  in  which  the  United  States 
competition  is  favoured  by  the  intimacy  of  the  railway  connections  with  Canada. 
It  is  hardly  needful  to  remind  you  of  the  important  part  played  by  commercial 
travellers  in  promoting  trade.  There  is  nothing  that  our  consuls  so  frequently 
remind  us  of,  and  it  is  often  pointed  out  that  commercial  travellers  from  the  United 
States  are  much  more  numerous  in  Canada  than  those  from  England.  Very  true, 
no  doubt;  but  how  can  it  be  otherwise?  However  much  transport  may  have 
been  cheapened,  man  still  remains  an  expensive  commodity  to  carry,  especially 
when  you  take  into  account  the  loss  of  interest  on  capital  during  the  period  of 
transit,  that  is,  the  loss  of  the  traveller’s  time.  Now,  I  do  not  suppose  that  the 
numerous  commercial  travellers  in  Canada,  representing  firms  of  the  United  States, 
come  from  New  Orleans,  San  Diego,  and  such  outlying  parts.  A  good  many  of 
them,  no  doubt,  come  from  Detroit  and  Buffalo,  where  the  travellers  have  only  to 
cross  the  border  to  get  into  Canada.  One  can  imagine  a  commercial  trave’ler 
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saying  to  his  wife  in  the  morning,  “  I  shall  not  be  back  to  dinner  to-day ;  I  am 
going  to  London,”  meaning  London,  Ont.,  or  a  Buffalo  traveller  making  the  same 
'explanation  with  regard  to  Hamilton.  Montreal  is  not  so  far  from  New  York  as 
Glasgow  or  Edinburgh  is  from  London,  and  can  be  reached  in  a  short  night  journey. 
London,  Ont.,  is  only  114  miles,  or  4i  hours  from  Detroit,  and  Toronto  229  miles, 
or  hours.  Hamilton  is  only  about  70,  and  Toronto  little  more  than  100  miles 
from  Buffalo. 

Obviously,  too,  contiguity  favours  trade  between  the  United  States  and  Canaila 
in  ])eri8hable  commodities,  such  as  either  cannot  be  conveyed  at  all  between  Canada 
and  Europe,  or  only  at  extra  cost. 

Further,  imjx>rts  from  the  United  States  into  Canada  are  favoured  by  another 
geographical  condition,  which  does  not  necessarily  result  from  contiguity,  but  is 
due  to  the  fact  that  these  two  countries,  or  at  least  the  adjacent  portions  of  them, 
have  a  similar  climate,  and  have  grown  uj)  under  similar  economic  conditions. 
Agricultural  settlement  is  rapidly  taking  place  in  both,  and  the  cultivated  areas  are 
similar  in  surface  features,  in  climate,  and  in  economic  requirements.  The  same 
kind  of  agricultural  machinery  is  used  in  both,  and  more  largely  used  in  the  United 
States  than  anywhere  else  in  the  world.  Now,  production  can  always  be  carried  on 
more  cheaply  on  a  large  scale  than  a  small  one,  and  hence  it  is  natural,  one  n'.ight 
say  inevitable,  that  the  United  States  should  manufacture  this  machinery  for 
Canada. 

The  similarity  of  the  winter  climate  causes  the  use  of  the  same  means  of 
guarding  against  it  in  both  countries.  The  method  of  domestic  heating  suitable 
enough  for  the  mild  and  uncertain  winters  in  England,  is  altogether  unsnited  for 
the  regular  and  severe  winters  of  Canada  and  the  United  States.  In  both  these 
countries  the  same  kind  of  stoves  and  the  same  kind  of  fuel  arc  used  domestically. 
Large  manufactures  of  such  stoves  are  carried  on  at  Detroit,  and  without  the 
slightest  doubt  the  manufacturers  of  these  stoves  hud  an  immense  market  in  the 
adjacent  parts  of  Canada  as  well  as  in  the  adjacent  i^rts  of  the  country  to  which 
they  belong. 

With  all  these  conditions  favouring  the  commerce  of  the  United  States,  it  is 
not,  therefore,  to  be  wondered  at  that  the  jiercentage  value  of  the  imjKjrts  of  the 
Dominion  of  Canada  from  the  United  Kingdom,  reckoned  on  the  total  value  of  the 
imports,  has  declined  from  about  51  in  the  year  1867-8  to  about  24  in  1898-9, 
while  that  of  the  imjwrts  from  the  Uniteil  States  has  gone  up  in  the  same  period 
from  about  364  to  G2i ;  and  that  these  movements  have  scarcely  been  arrested  by 
the  recent  preferential  tariff  in  favour  of  the  products  of  the  United  Kingdom. 
This  last  circumstance  is  indeed  the  less  surprising  when  we  consider  that  the 
Canadian  free  list  includes  anthracite  (the  Pennsylvanian  fuel  required  for  domestic 
purposes),  coke,  various  kinds  of  timber,  hides,  cotton,  wool,  and  other  important 
commodities,  to  which  the  favouring  conditions  indicated  above  a])[)1y  in  their 
full  force. 

We  must  now  j>roceed  to  consider  the  industrial  posititm  of  the  United  King- 
«lom  and  her  rivals.  The  industrial  pre-eminence  of  England  may  be  said  to  have 
been  first  attained  in  the  early  part  of  the  eighteenth  century.  It  was  then  largely 
based  on  the  possession  by  England  of  a  great  abundance  of  excellent  wool,  com¬ 
bined  with  the  advantages  of  her  commercial  situ.ation.  Her  industrial  advantages 
were,  of  course,  enormously  enhanced  by  the  inventions  which,  towards  the  close 
of  the  eighteenth  century,  gave  an  entirely  new  value  to  her  extraordinary  wealth 
in  coal  and  iron  ore  in  remarkably  convenient  situations.  Directly  or  indirectly, 
these  inventions  have  led  to  an  increase  in  the  production  of  coal  in  the  United 
Kingdom  from  an  estimated  total  of  about  10,000;000  tons  in  1800  to  one  of 
225,000,000  tons  in  1900. 
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If  Mogland  had  been  the  only  country  possessing  these  advantages,  then  the 
relative  position  of  this  country  in  nianulacturing  industry  might  perhaps  have 
been  maintained  for  an  indefinite  perioti,  and  even  increased;  but  it  does  not 
fiillow  that  this  country  would  have  been  so  rich  as  it  now  is.  But  of  course 
tliis  country  is  not  the  sole  possessor  of  such  wealth,  and  although,  owing  to 
historical  circumstances,  this  country  was  the  first  to  turn  such  wealth  to  account, 
other  countries  pissessing  it  were  sure  to  do  so  in  time,  and  it  was  mathematically 
certain  that  as  they  did  so  the  relative  position  of  England  would  be  lowered. 
England  may  have  still,  probably  indeed  has,  greater  industrial  advantages  than 
any  other  area  in  the  giobe  of  equal  exent,  but  they  are  not  greater  in  the  same 
di'gree  as  they  once  were. 

This  is  so  obvious  that  it  does  not  need  to  be  enforced  in  general  terms ;  still, 
a  few  details  are  worthy  of  attention.  One  country  on  the  mainland  of  Eurois?, 
fir  advanced  in  its  general  econondc  development,  is  well  known  to  be  very  rich 
in  coal,  and  that  coal  also  is,  to  a  large  extent,  very  conveidently  situated.  The 
country  to  which  I  refer  is,  of  course,  Germany.  One  of  the  two  largest  coalfields 
of  this  country,  that  of  the  Ruhr  basin,  is  contiguous  to  the  Rhine,  and  is  through¬ 
out  its  length  of  00  miles  in  water-communication  with  that  river,  a  river  whose 
valley  has  been  a  highway  of  commerce  from  north  to  south  in  that  part  of 
Fiurojie,  and  hence  a  means  of  attracting  and  condensing  population,  from  ]>re- 
liistoric  times  downwards.  The  coalfield  has  many  easily  worked  seams.  Within 
IdO  or  100  miles  of  that  coalfield  are  two  of  the  most  important  groups  of  iron-ore 
deposits  on  the  mainland  of  Europe.  One  of  these  groujis  lies  about  70  to  itO  miles 
south-east  of  the  Ruhr  basin,  in  the  hilly  country  where  the  Prussian  provinces  of 
the  Rhine,  Westphalia,  and  Hesse-Xassau  meet.  This  group  produces  ore  of  three 
or  four  times  the  value  of  the  ores  of  the  other  group,  which  is  situated  partly  in 
and  partly  on  the  borders  of  the  grand-duchy  of  Luxemburg  (part  of  the  German 
L'ustoms  Union,  it  will  ba  remembered),  at  the  distance  of  150  to  ICO  miles  from 
the  coalfield.  The  ores  of  this  group,  though  less  valuable,  are  much  more  easily 
worked,  and  hence  form  about  two-tliirds  of  the  (quantity  of  the  total  iron-ore  pro¬ 
duction  of  the  German  Customs  Union. 

Now,  in  these  circumstances  it  is  surely  not  to  be  wondered  at  that  the  coal  and 
iron  fields  mentioned  should  come  to  be  opened  uj),  and  that  there  should  follow  a 
considerable  development  of  the  various  industries  that  have  been  fostered  by  the 
wealth  of  coal  and  iron.  Indeed,  when  all  the  facts  are  considered,  what  does  s(*em 
to  demand  explanation  is,  not  that  Germany  should  have  come  to  be  a  competitor 
with  this  country,  but  that  she  should  have  been  so  long  about  it.  It  does  seem 
surprising  that  the  first  coke  blast-furnace  in  the  Ruhr  basin  shoidd  have  been 
blown  in  oidy  early  in  the  forties  of  last  century,  that  the  first  railway  of  this 
region,  from  Cologne  toMinden,  should  have  been  oiiened  only  in  1846;  that  as  late 
as  1800  the  total  production  of  coal  within  the  territory  of  the  present  German 
Empire  (which  has  several  other  well-placed  coalfields)  should  have  been  under 
12]  million  tons.  Since  1800,  however,  the  pn^duction  has  increased  apace, 
and  with  it  have  grown  all  kinds  of  industries.  Our  own  country  has  thus 
inevitably  been  placed  in  a  lower  relative  iwsition  industrially,  but  surely  the 
facts  just  stated  are  enough  to  indicate  that  this  does  not  nece.ssarily  imply 
either  "diminished  efficiency  of  our  workmen  or  the  want  of  initiative  and  enter¬ 
prise  on  the  i>art  of  the  masters  and  their  staff.”  That,  in  fact,  it  is  not  always  so, 
that  in  some  branches  of  industry  we  still  en  joy  a  confessed  superiority,  is  sometimes 
made  plain  enough  by  the  testimony  of  our  rivals.  A  writer  in  a  Leipzig  periodical 
connected  with  the  textile  industry  complains  that  the  finer  and  very  fine  cotton 
yams  “  have  remained  insufficiently  protected  against  the  over[)owering  competition 
No.  IV. — October,  1901.  2  o 
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of  Great  Britain  and  Switzerland,  with  the  result  that  the  spinning  cf  One  yarns  has 
not  progressed,  and  is  only  able  to  develop  slowly  and  at  a  sacrifice.”  He  goes  on 
to  j)oint  out  that  “  the  German  cotton-spinning  industry  is  unfortunately  obliged 
to  import  almost  the  whole  of  its  machinery  from  the  United  Kingdom,”  and  adds 
that  it  does  not  redound  to  the  credit  of  German  engineers  that,  since  the  estah- 
lishment  of  the  German  Empire,  practically  nothing  has  been  done  to  render  the 
German  spinning  mills  independent  of  the  British  machinery  builders.  “  The  re¬ 
proach  that  the  German  finer  yarn  spinning  industry  has  not  progressed  to  the 
extent  expected  by  consumers  of  these  yarns  may  ha  laid  at  the  door  of  these  latter 
themselves,  and  demonstrates  their  ignorance  of  the  unfortunate  history  of  this 
branch  of  the  cotton  industry.  The  finer  yam  spinning  industry  has  been  con¬ 
tinually  disturbed.  In  1878  it  was  granted  a  moderate  duty ;  early  in  the  eighties 
the  question  of  customs  drawbacks  was  brought  forward;  then,  in  1893,  the  protec¬ 
tive  duty  was  reduced  in  the  way  of  treaties;  and  likewise  since  that  lime  the 
industry  has  not  been  left  in  peace — agitated  from  all  sides  and  defended  by  none. 
Could  it,  under  such  conditions,  be  seriously  expected  to  progress?” 

In  all  this  there  is  nothing  to  the  discredit  of  British  industry,  but  very  much 
the  reverse ;  but  perhaps  after  all  the  most  interesting  thing  in  this  quotation  is 
the  illustration  it  affords  of  the  keen  business-like  sense,  not  without  parallels  in 
our  own  country,  of  the  injury  done  to  trade  by  the  selfishness  of  other  people. 

On  the  other  side  of  the  Atlantic  there  has,  meantime,  been  growing  up  another 
keen  competitor,  which  it  is  utterly  absurd  to  suppose  that  this  country  can 
permanently  rival  in  the  magnitude  of  its  foreign  commerce.  The  difference  in 
magnitude  and  the  extent  of  the  natural  resources  will  in  time  make  the  com¬ 
parison  altogether  out  of  the  question.  These  resources  include  fields  of  coal, 
and  probably  also  of  iron,  of  greater  extent  not  merely  than  those  of  the  British 
Isles,  but  those  of  all  the  countries  of  Europe  together.  And  in  this  case  there  is 
no  reason  to  speak  of  any  tardiness  in  their  development.  They  have  been  open&i 
up  and  worked  with  as  much  rapidity  and  energy  as  there  was  any  reason  to 
anticipate.  It  is  true  that  none  of  the  coalfields  of  the  United  States  are  so 
conveniently  situated  with  respect  to  the  seaboard  as  those  of  Great  Britain;  but, 
as  above  indicated,  this  fact  places  them  and  the  industries  dependent  on  them 
at  no  disadvantage,  as  compared  with  competing  industries  of  the  United  Kinglom, 
in  relation  to  the  great  bulk  of  the  local  markets.  These  markets  are  for  the  most 
part  inland,  not  so  easily  reached  from  the  seaboard  as  from  inland  centres  ot 
production. 

Thus,  then,  a  vast  change  is  brought  about  in  the  relative  industrial  position 
of  the  United  States  not  ascribable  to  any  negligence  on  the  part  of  British 
manufacturers  or  merchants. 

Then  there  is  another  point  to  consider.  Our  mines  have  been  longer  worked 
than  those  of  any  other  country,  except  perhaps  Belgium.  An  inevitable  con¬ 
sequence  is  that  the  seams  most  easily  reached  and  worked  are  to  a  large  extent 
worked  out.  We  are  compelled  to  work  our  thinner  seams,  or  to  reach  thicker 
seams  by  deeper  shafts  and  more  extensive  tunnelling.  On  the  other  hand,  the 
American  mines  are  still  worked  fur  the  most  part  only  to  a  comparatively  small 
depth,  in  many  cases  by  means  of  level-workings  opening  on  hillsides  (as  in  the 
case  of  a  few  of  our  Welsh  mines).  Coal,  too,  has  been  cheapened  in  America, 
in  many  cases  by  increasing  demand  favouring  the  economies  due  to  working 
mines  on  a  large  instead  of  a  small  scale,  as  well  as  by  a  large  amount  of 
immigration  of  miners  from  parts  of  Europe  in  \t'hich  a  lower  standard  of  living 
prevails.  In  these  ways  the  average  price  of  coal  in  America,  and  es]>ecially  in 
certain  parts  of  America,  has  been  on  the  whole  gradually  lowered,  while  that  in 
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our  own  country,  and  in  oilier  European  countrie?,  has  remained  fairly  stationary 
or  risen.  This  is  shown  by  the  following  table,  in  which,  besides  averages  for 
entire  countries  as  given  in  the  Coal  T.ibles  annually  issued  as  a  parliamentary 
paper,  I  have  also  inserted,  in  order  to  give  more  definiteness  to  the  comparison, 
for  some  years  the  averages  of  certain  states  of  the  United  States  and  certain 
districts  of  Great  Britain  and  Germany : — 

.\VEUAGE  Price  of  Coal  feu  Ton  at  the  Mines 
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The  very  considerable  fall  in  the  price  of  Alabama  coal  must  liave  afforded  a 
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great  stimulus  to  the  development  of  the  iron  and  steel  industry  in  that  state, 
where  coal,  excellent  iron  ore,  and  limestone  are  all  found  close  together  at  the 
southern  end  of  the  Appalachian  system.  It  is  from  that  district  that  most  of  the 
iron  and  steel  recently  exported  from  the  United  States  to  various  European 
countries,  including  the  United  Kingdom,  is  derived. 

The  northern  iron  and  steel  working  centres  have  not  the  advantage  of  obtain¬ 
ing  coal  and  iron  ore  near  one  another ;  but  that  is  compensated  by  the  fact  that 
these  centres  can  be  supplied  with  any  amount  of  excellent  iron  ore  well  adapted 
for  steel- making  by  the  Bessemer  and  oi>en- hearth  processes  from  deposits  worked 
with  extraordinary  facility  in  various  hill  ranges,  the  Marquette,  Menominee, 
Gogebic,  Mesabi,  and  others,  round  the  head  of  Lake  Superior,  in  the  states  of 
Michigan,  Wisconsin,  and  Minnesota.  Some  of  these  deixtsits  were  discovered 
quite  recently,  those  of  the  Gogebic  range  in  1884,  those  of  the  Mesabi  range  in 
1892.  The  production  of  the  Gogebic  range  rose  from  about  1000  tons  in  1884 
to  upwards  of  1,285,000  tons  in  1887.  Such  discoveries  must  obviously  have 
exerted  a  great  and  rapid  influence  on  the  development  of  the  iron  and  steel  of 
the  States.  The  ore  is  quarried  in  the  open  air,  and,  after  a  short  haul  to  a  lake- 
jK)rt,  is  transported  with  extraordinary  cheapness  in  whaleback  steamers  to  Chicago, 
Lorain,  Cleveland,  Ashtabula,  Conneaut,  or  some  other  lake-port,  in  some  of 
which  iron  and  steel  works  already  exist,  though  the  bulk  of  it  is  carried  further  on 
to  older  iron-working  centres  in  the  interior.  All  these  ranges  round  the  head  of 
Lake  Superior  now  yield  considerably  more  than  two-thirds  of  the  total  production 
of  iron  ore  in  the  States. 

And  thess  are  not  all  the  natural  advantages  of  the  States  with  respect  to  this 
one  industry.  Fuel  is  available  not  only  in  the  form  of  coking  coal,  but  also  in 
those  of  petroleum  and  natural  gas,  both  in  great  abundance.  Moreover,  the  market 
of  the  States  is  unique  in  the  world  as  regards  extent  and  value  combined. 
There  is  no  other  population  in  anything  like  the  same  economic  condition  offering 
so  large  a  market  absolutely  unimpeded  by  flscal  harriers.  This  last  condition 
favours  in  a  peculiar  degree  that  coloesal  production  centralized  in  a  few  places  for 
which  the  States  are  remarkable,  and  this  circumstance  again  favours  the  maintenance 
of  remarkably  low  railway  rates  for  the  carriage  of  large  quantities  of  goods  long 
distances  between  certain  points. 

With  all  these  advantages,  one  would  hardly  have  imagined  that  fiscal  barriers 
around  this  great  market  would  have  been  necessary  to  prevent  competition  within 
it;  and  it  is  at  least  not  surprising  that  the  United  States  h.ns  surpassed  this 
country  in  the  production  of  pig  iron  and  steel  since  1890.* 

The  distance  from  the  seaboard  of  both  the  coal  and  iron  of  the  United  States 
has  hindered  that  country  so  far  from  becoming  a  serious  competitor  with  the 
United  Kingdom  outside  of  America  except  in  the  case  of  the  more  expensive 
finished  ])roducts,  such  as  machinery.  But  there  are  other  parts  of  North  America 
more  favonred.  Canada  has  coal  on  the  seaboard  both  in  the  east  and  west ;  and 
with  the  coal  and  limestone  deposits  of  Sydney,  Cajje  Breton,  and  the  iron  ores  of 
Belle  Island,  Newfoundland,  blast  furnaces  have  now  been  started  at  the  former 
place  with  the  view  of  producing  iron  and  steel  for  sale  on  both  sides  of  the 
Atlantic. 

A  still  greater  alteration  in  the  relative  industrial  advantages  of  Great  Britain 
may  he  brought  about  by  the  increasing  application  of  water-power.  Formerly  the 
benefits  to  be  derived  from  this  source  of  power  were  restricted  by  the  fact  that  it 
could  he  used  only  at  the  place  where  it  existed,  and  in  such  circumstances  it  was 


The  years  1894  and  1896  exce>pted  in  the  case  of  pig  iron. 
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in  many  cases  not  practicable  to  use  it  at  all ;  but  now  the  employment  of  electricity 
as  a  means  of  transmitting  this  source  of  ]>ower  to  places  in  which  it  can  be  con¬ 
veniently  made  use  of  is  rendering  it  much  more  freely  available,  both  for  the 
working  of  stationary  and  loconiotive  engines,  and  also  for  the  development  of 
heat. 

Now,  it  is  notorious  that  this  course  of  development  must  turn  out  much  more 
to  the  advantage  of  the  industries  of  some  other  countries — Switzerland,  Italy, 
Norway,  Canada,  the  United  States — than  our  own;  but  there  is  all  the  less  need 
lor  any  enlarging  on  this  topic  since  it  was  only  a  few  weeks  ago  dwelt  on  at  some 
length  by  the  President  of  the  Society  of  Chemical  Industry  at  its  annual  meeting 
in  this  city.  I  will  only  direct  a  little  attention  to  the  electrical  employment  of 
water-power  in  Italy,  where,  it  seems  to  me,  there  is  a  point  of  si)ecial  geographical 
interest  in  connection  with  this  enterprise. 

Italy  has  a  peculiarly  honourable  place  in  the  history  both  of  electrical  science 
and  its  practical  ai)plication8.  The  very  name  bears  witness  to  the  fact  that  Italy 
was  the  birthplace  of  Voltaic  electricity.  To  an  Italian  physicist,  Pacinotti,  was 
due  the  first  idea  of  a  dynamo-electric  machine  (invented  in  1860,  and  first  described 
in  the  Suovo  Cimunto  in  1867).  It  was  in  Italy,  at  Milan,  that  the  first  central 
station  for  electric  lighting  was  established  on  the  mainland  of  Europe  (1883).  It 
is  to  Italians  that  we  owe  the  recent  development  of  wireless  telegraphy.  Now 
Italy,  as  is  well  known,  has  been  dealt  with  by  nature  in  a  rather  niggardly'  fashion 
in  the  matter  of  coal.  On  the  other  hand,  it  is  rich  in  water-power.  The  amount 
ef  such  force  already  utilized  is  as  much  as  300,000  horse-power,  and  the  amount 
not  as  yet  utilized,  but  capable  of  being  conveniently  turned  to  account,  is  estimated 
from  official  sources  at  2,800,000  horse-power  in  round  numbers,  a  total  accordingly’ 
exceeding  three  millions  of  horse-power,  calculated,  if  used  day  and  night,  to 
represent,  at  the  prices  of  ccal  in  Italy  in  1000,  an  annual  value  of  about  800  millions 
of  lire  (say  £30,000,000).* 

Watcr-^iower  is  already  utilized  electrically  in  Italy,  not  merely  for  the  purpose 
of  lighting  and  locomotion,  but  also  for  the  production  of  hydrogen  and  oxygen  by 
the  electrolysis  of  water  and  the  manufacture  of  carbide  of  calcium,  and  works  are 
in  progress  for  utilizing  the  same  power  in  the  same  way  for  the  refining  of  copper 
(at  Leghorn),  the  smelting  of  iron  ore  (at  Darfo  on  Lake  Iseo),  and  the  manu¬ 
facture  of  caustic  soda  (on  the  Pescara).  An  enormous  stimulus  was  naturally 
given  to  the  application  of  Italian  water-power  by  the  discovery  of  the  processes 
by  means  of  which  it  may  be  transmitted  to  great  distances.  To  enable  Italy 
entirely  to  dispense  with  the  use  of  English  coal,  it  would  be  necessary  for  the 
force  developed  in  the  mountains  by  falling  water  to  be  convey  ed  distances  of  from 
loo  to  125  miles.  With  the  use  of  high  tension  electricity  the  transmission  of 
power  for  even  a  greater  distance  has  been  found  practicable  elsewhere;  and  steps 
are  now  being  taken,  if  they  have  not  already  been  carried  out,  for  the  trans¬ 
mission  of  11,000  horse-power  from  the  torrent  of  Cellina  to  Venice,  a  distance  of 
56  miles,  at  a  tension  of  25,000  volts. 

Italy  is  now  looking  forward  to  a  great  industrial  development  through  the 
application  of  her  inexhaustible  water-power,  and  the  point  of  special  geographical 
interest  to  which  I  would  call  attention  in  connection  with  that  is  this.  Italy 
occupies,  in  some  respects,  a  peculiarly  advantageous  geographical  (losition.  That 


•  These  and  other  particulars  relating  to  the  use  of  water-power  in  Italy  are  taken 
from  a  paper  by  (iiusepjie  Ckilombo  in  the  .llti  delhi  11.  Aceademut  dei  Lined,  Anno 
ccxcvii.  (1600),  pp.  478-186. 
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was  made  abundantly  manifest  throughout  the  history  of  the  middle  ages.  Though 
the  advantages  of  that  situation  were,  to  a  large  extent,  lost  through  the  'discovery 
of  the  sea-way  to  India,  they  have  been  in  some  degree  restored  by  the  cutting  of 
the  Suez  Canal.  Nevertheless,  these  advantages  have  not  yet  been  greatly  turned  to 
account  since  that  date.  We  must  remember,  however,  the  great  law  of  commerce 
to  which  I  have  already  referred,  “  to  him  that  hath  shall  be  given.”  If  Italy, 
through  the  development  of  a  great  manufacturing  industry  by  means  of  her 
water-iKjwer,  is  able  to  build  up  a  great  external  commerce  based  on  her  own  re¬ 
sources,  all  the  more  likely  is  she  to  add  to  that  trade  a  great  entrepot  trade, 
possibly,  and  indeed  probably,  to  the  prejudice  of  our  own.  One  thing  wanting 
for  this  is  a  great  port  in  a  suitable  situation.  Venice  is  not  adapted  to  modern 
conditions.  It  is  too  cramped  for  further  growth.  But  I  have  often  thought  that 
if  local  conditions  allowed  of  the  creation  of  a  great  port  at  Rimini,  there  might 
there  grow  up  a  new  Venice,  which  might  come  to  outrival  in  wealth  and  in  com¬ 
merce,  though  never  in  glory,  the  Venice  of  the  past. 

In  conclusion,  I  will  venture  on  one  practical  remark  with  regard  to  our  own 
country.  If  it  is  the  case  that  there  are  some  geographical  conditions  acting  in 
some  respects  adversely  to  the  development  of  our  commerce,  in  addition  to  the 
keen  and  enlightened  competition  of  growing  rivals,  that  only  adds  force  to  one 
remark  that  I  have  quoted  from  the  Standard — “that  we  are  bound  to  neglect 
no  means  of  improving,  to  the  utmost,  our  processes  of  production  and  our  ma¬ 
chinery  of  distribution.”  One  means  of  attaining  this  end,  I  do  not  doubt,  will 
be  a  wise  system  of  education.  But  I  trust  that  in  planning  the  framework  of  a 
system  of  education  with  this  end  in  view,  it  will  not  be  forgotten  that  all  trade  is 
not  external  (foreign  or  colonial)  trade.  There  is  nothing  unpatriotic  in  expressing 
the  opinion  that  there  would  be  no  cause  for  dissatisfaction  if  in  the  future  more  of 
the  produce  of  our  industry  found  markets  in  Lincolnshire  and  Norfolk,  Loth'iar. 
and  Meath,  even  if  on  that  account  less  were  sold  in  Argentina  and  Peru. 
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Distribution  of  Population  in  the  Rhine  Province.— One  of  the  careful 
and  elaborate  studies  of  the  distribution  of  population  as  affected  by  geographical 
causes  which  find  special  favour  among  German  students,  appears  in  the  Forschung- 
en  zur  DeuUchtn  Landes-  und  Volkskunde  (vol.  13,  part  3),  from  the  pien  of  Dr. 
Ernst  Ambrosius.  The  district  selected  for  study  is  that  on  either  side  of  the 
lower  Rhine  from  Urdingen  and  Duisberg  in  the  south  to  Elten  in  the  north. 
Taken  as  a  whole  this  district  is  marked  by  comparatively  slight  variations  of 
level,  and  the  influence  of  this  factor  on  the  movement  of  population  is  therefore 
not  so  well  marked  as  it  often  is.  Still,  Dr.  Ambrosius  points  out,  the  district  may 
be  divided,  geographically,  into  five  parallel  zones,  on  the  basis  of  its  general  relief, 
and  these  are  taken  as  its  fundamental  divisions  for  the  purposes  of  the  study.  The> 
are :  (1)  the  line  of  heights  bordering  the  district  on  the  east;  (2)  the  Rhine  valley, 
including  that  of  the  Issel ;  (3)  the  groups  of  hills  on  the  left  of  the  Rhine ;  (4) 
the  valley  of  the  Niers ;  (5)  the  western  heights  and. moors.  As  a  general  rule  the 
soil  of  the  river-valleys  is  composed  of  rich  loam  and  clay,  while  on  the  higher 
grounds  sand  and  gravel  predominate.  As  might  be  expected,  the  population  is 
less  dense  in  the  higher  zones,  where  the  average  per  square  kilometre  varies  from 
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77  to  88,  and  is  congregated  chiefly  in  the  river-valleys,  especially  that  of  the 
llhine,  where  the  average  density  reaches  241  per  square  kilometre.  Dr.  Ambroeius 
enters  very  fully  into  the  question  of  the  occupations  of  the  population  in  their 
relation  to  its  distribution.  In  the  eastern  part  of  the  district,  the  great  aggrega¬ 
tion  of  population  is  towards  the  south,  in  which  direction  even  the  sparsely 
])opnlated  eastern  zone  shows  the  influence  of  the  iron  industry  at  Sterkrade.  In 
the  Rhine  valley  the  industrial  towns  of  the  Ruhr  district — Duisburg,  Ruhrort  (the 
most  important  river-port  in  Germany),  Meitlerich,  etc.,  and  ijrdingen,  the  river- 
port  of  the  textile  industry  on  the  left  bank  of  the  river,  swell  the  aggregate  of 
population  in  the  south,  while  further  north,  apart  from  the  town  of  Wesel,  which 
owes  its  importance  to  its  favourable  situation  at  the  mouth  of  the  Lippe,  the  valley 
is  mainly  agricultural.  Agriculture  is  also  largely  practised  in  the  Niers  valley, 
though  silk-weaving,  shoe  and  cigar-making,  and  some  other  industries,  occupy 
considerable  numbers,  especially  at  the  flourishing  towns  of  Geldern  and  Goch,  In 
the  south  of  this  zone,  as  also  of  the  westernmost  of  the  five  zones,  the  population 
has  diminished  of  late  years,  owing  to  the  attraction  exercised  by  the  towns 
immediately  to  the  south  engaged  in  the  textile  industry. 

ASIA. 

Survey  of  India  Report  for  1899-1900. — The  recently  issued  general 
rejwrt  on  the  operations  of  the  Survey  of  India  Department  for  1899-1900,  while 
recording  a  steady  progress  in  the  various  dejKirtments  of  the  work,  has  little  to 
tell  in  the  way  of  new  departures  or  striking  operations,  most  of  the  surveys 
carried  out  during  the  year  being  merely  continuations  of  those  previously  in 
progress.  The  principal  triangulation  in  India  had  during  the  previous  season 
been  linked  with  the  Burma  triangulation,  and  work  in  this  direction  was  con¬ 
tinued  by  the  despatch  of  detachments  for  the  execution  of  two  minor  series,  one 
extending  from  Manipur  to  the  coast  near  Akyab,  the  other  connecting  this  series 
with  the  Mandalay  meridional.  The  almost  unknown  country  along  the  Bengal- 
Biirma  boundary  has  thus  received  a  much-needed  attention.  Of  the  parties 
engaged  on  topographical  work,  four  have  likewise  continued  to  work  in  Burma, 
three  of  them  in  Upper  Burma,  the  other  mainly  on  the  western  slopes  of  the 
.\rakan  Yoma  hills.  The  survey  of  the  Lushai  hills  was  continued  on  the  1-inch 
scale,  and  an  area  of  759  square  miles  surveyed  on  that  scale.  Geographical 
results  of  importance  are  naturally  to  be  expected  on  or  beyond  the  extreme 
frontiers  of  the  empire,  and  the  year  under  review  forms  no  exception  to  the  rule. 
Valuable  surveys  were  executed  by  Captain  Ryder  during  a  reconnaissance  in 
Yunnan,  commenced  during  the  previous  season  by  Captain  Davies.  The  routes 
were  so  chosen  as  to  avoid,  as  far  as  possible,  ground  already  surveyed,  and  the 
result  of  the  season’s  work  was,  to  use  the  words  of  Captain  Ryder’s  report,  “  that 
practically  every  town  in  the  province  has  now  been  visited  and  reported  on,  every 
important  route  and  many  others  have  been  surveyed  and  reported  on,”  Captain 
Ryder’s  own  share  amounting  to  1400  miles  of  new  routes.  The  work  is  so  far 
merely  of  a  reconnaissance  nature,  no  triangulation  having  been  effected,  but  the 
results  are  none  the  less  useful  considering  the  imperfect  state  of  our  previous 
knowledge  of  the  province.  Another  useful  piece  of  work  was  done  by  Captain 
Robertson  during  the  Mishmi  expedition  of  1899-1900.  The  country  visited  was 
that  of  the  Northern  Mishmis,  till  then  practically  unexplored,  though  a  small 
part  of  it,  as  well  as  the  district  of  the  Midu  Mishmis,  had  been  mapped  by  the 
late  Colonel  Woodthorpe  in  1877-78.  The  country  of  the  northern  section  of  the 
tribe  is  even  more  rugged  and  precipitous  than  that  of  the  rest  of  the  Mishmis. 
The  route  followed  entailed  the  passage  of  a  pass  8900  feet  above  sea-level,  the 
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descent  from  which  to  the  Ithun,  the  main  stream  of  the  country,  was  almost 
impassable  for  laden  coolies.  The  valleys  are  everywhere  steep  and  narrow,  in 
l>laces  amounting  to  gorges  many  thousand  feet  deep.  The  slopes,  up  to  10,000  or 
11,000  feet,  are  covered  with  a  dense  mixed  forest.  Higher  up  the  hills  are  bare 
and  covered  with  snow,  and  glaciers  exist  in  places.  Captain  Robertson  thinks 
that  the  Dibang  (which  where  seen  bad  an  enormous  volume  of  water)  has  a  larger 
drainage  area  than  is  shown  on  the  maps  accompanying  A — R’s  report,  but  to  bis 
great  regret  he  w'as  unable  to  fix  the  position  of  some  high  snow  mountains  near 
its  headwaters.  Another  report  deserving  mention  is  that  of  Major  Renny-Tailyour 
on  the  concluding  season’s  work  of  the  Burma-China  Boundary  Commission,  while 
allusion  may  also  be  made  to  the  account  of  a  new  process  for  the  reproduction  of 
drawings  by  direct  printing  upon  zinc,  which  has  proved  very  successful.  It  is 
the  invention  of  Mr.  Vandyke,  of  the  Lithographic  Office,  Calcutta. 

The  Structure  of  South-East  Anatolia. — The  regions  where  the  young 
folded  mountains  of  the  Old  World  abut  against  the  Old  World  tablelands  is  of 
exceptional  morphological  interest,  and  has  been  little  studied.  Dr.  Franz  Schaffer, 
a  pupil  of  Suess,  visited  it  twice  in  IIKM).  He  gives  a  summary  of  his  conclusions 
and  a  map,  whose  topography  is  taken  from  that  issued  by  the  R.G.S.  in  vol.  iii. 
of  the  Supplementary  Papers,  in  Petermanna  3/f«ei7u«<;en  for  June.  Alwve  the 
plain  of  Cilicia,  a  succession  of  short,  steep-sided,  isolated  ranges  of  unfossiliferous 
limestone  rise  abruptly,  and  represent  the  broken-up  relics  of  pre-Taurus  earth- 
foldings.  These  strike  X.-S.,  except  in  the  south,  where  they  bend  towards  the 
south-west.  In  the  south-west  these  are  covered  by  the  bare  limestone  plateau 
of  Tracheotis  with  its  Karst  landscapes.  On  the  north-west  of  the  plain  are  the  folded 
mountains  of  the  Taurus,  and  on  the  south-east  Mons  Ainanus,  Mons  Cassius,  the 
Kurd  Dagh,  and  other  ranges  of  similar  age.  The  Taurus  ranges  strike  W.-E. 
in  the  south-west,  but  curve  to  S.W.-X.E.  in  the  north-west.  The  Amanus  ranges 
and  Cassius  are  almost  parallel  to  those  of  the  Taurus,  and  may  be  regarded  as 
continuations  of  the  north  and  south  Cyprus  mountains.  The  Kurd  Dagh  is  the 
northern  margin  of  the  Syrian  tableland  atfected  by  the  Taurus  foldings.  The 
northern  continuation  of  the  Jordan-Orontes  rift-valley  passes  from  the  tableland 
into  the  folded  region  of  Eurasia,  and  can  be  traced  between  the  Amanus  ranges 
and  the  Kara  Dagh,  between  Antioch  and  Marash.  Another  faulted  depression 
exists  north  of  the  Taurus,  and  extends  to  the  Sakaria.  The  margins  of  both  are 
marked  by  volcanic  deposits,  which  are  older  than  the  upper  Tertiary  deposits. 
Hence  a  simple  symmetrical  arrangement  of  the  features — the  Cilician  plain  is 
bordered  by  folded  mountain  ranges,  beyond  which  are  depressions  encircled  by 
young  volcanic  deiwsits. 

The  Kizilbash  of  Cappadocia. — During  arcbaKjlogical  researches  carried  out 
in  Northern  Asia  Minor  in  the  summer  of  last  year,  Mr.  J.  W.  Crowfoot  found  an 
opportunity  to  visit  some  of  the  Kizilbash  villages  in  the  province  of  Angora,  near 
the  eastern  bank  of  the  Halys,  and  the  inquiries  he  made  there  led  to  some 
interesting  deductions  as  to  the  past  history  of  the  people,  which  are  set  forth  in  a 
paper  read  before  the  Anthropological  Institute  and  printed  in  a  recent  number  of 
the  Journal  of  that  body  (vol.  xxx.  p.  305).  The  traditions  and  customs  still 
current  among  the  people  show,  Mr.  Crowfoot  points  out,  the  great  influence  still 
exercised  in  their  minds  by  the  past,  memories  of  the  times  when  they  held  an 
independent  position  prior  to  the  rise  of  the  Osmanli  power  having  not  yet  died 
out.  Mr.  Crowfoot  quotes  from  Purchas’  ‘  Pilgrimage  ’  passages  which  show  that 
their  legends,  though  no  doubt  confused,  do  refer  to  definite  historical  occurrences, 
some  of  which  took  place  as  much  as  six  or  seven  centuries  ago.  In  the  rites  and 
customs  still  extant  among  them,  notably  in  the  reverence  shown  to  the  tombs  of 
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jast  heroef,  he  conBiders  that  we  have  the  fragments  of  a  pre-Islam  ic  pagan 
civilization.  The  i)eople  themselves  derive  their  origin  from  Khorassan,  which,  as 
Sir  T.  lluldich  pointed  out  in  a  discussion  which  followed  the  paper,  probably 
means  to  them,  not  the  modern  province  of  that  name,  but  the  wider  areti  occupied 
by  the  Durani  empire,  which  included  Afghanistan,  Baluchistan,  and  part  of  the 
I’unjab,  where  so  many  Kizibashis  are  still  resident.  Cappadocia  has  for  ages 
turned  to  the  Hast  rather  than  to  the  West,  and  before  the  time  of  Alexander  the 
inhabitants  had  come  under  oriental  influence  and  dcveloj^d  a  theory  of  their  own, 
which  made  them  impervious  to  Greek  and  Christian  missionaries,  and  which,  as 
described  by  Strabo,  Basil,  and  Kusebius,  can  be  identified  with  the  practice  of  the 
modern  Kizilbash.  liesides  this  name,  which  was  originally  a  term  of  opprobrium, 
Mr.  Crowfoot  found  the  appellation  Bektash  in  use  among  the  people.  The  two 
names,  as  Sir  C.  Wilson  pointed  out,  are  so  wide  apart  in  their  original  appdication 
that  their  use  by  one  and  the  same  people  is  difticult  to  understand.  He  suggests, 
however,  that  the  villages  occupy  land  which  once  belonged  to  the  Bektash 
beivishes. 

Kozloff's  Expedition  in  Central  Asia.  Disquieting  news  concerning  this 
expedition  (cf.  Journal,  vol.  xvii.  p.  30o)  was  received  at  Biisk,  in  Siberia,  early  in 
July.  A  runner  from  Kobdo  brought  the  intelligence  that  the  party  had  been 
attacked  by  two  thousand  Tanguts,  and  though  these  had  been  at  last  beaten  off, 
it  was  only  at  the  cost  of  the  lives  of  eight  members  of  the  expedition,  the  position 
of  which  was  regarded  as  precarious.  It  is  hoped,  however,  that  the  danger  has 
been  exaggerated. 

APBICA. 

The  Earl  of  Cromer's  Beport  on  Egypt*  furnishes  most  gratifying 
evidence  of  the  country’s  progress  under  the  able  guidance  of  Ilis  Majesty’s  Agent 
and  Consul-General.  The  burthens  of  taxation  have  been  sensibly  reduced,  and 
public  works  are  being  carrie  I  on  with  energy,  yet  the  revenue  exceeds  the  ex¬ 
penditure.  Trade  is  expanding,  and  the  prosperity  of  the  great  body  of  the  people 
is  increasing  from  year  to  year.  Even  the  expenditure  incurred  in  the  re-occupation 
•of  the  Sudan  -  t417,00<-)  in  I'.iOl  -  is  borne  with  ease  and  without  endangering  the 
stability  of  Egyptian  finance.  Among  matters  of  sirecial  interest,  we  may  mention 
that  a  survey  of  the  cataract  region  to  the  south  of  Wadi  Haifa  is  now  in  progress, 
and  is  to  be  compdeted  in  the  course  of  three  years.  The  revenue  surveys  of  the 
Mudiriyes  of  Gize  and  Gharbiye  are  to  be  completed  by  the  end  of  this  year,  whilst 
the  village  and  tojwgraphical  survey  of  the  Fayum,  based  upon  a  regular  triangula¬ 
tion,  is  in  progress.  Triangulations  are  likewise  being  carried  out  on  the  Mudiriyes 
of  D.ikheliye  and  Kalyubliye.  I’eports  on  the  geological  surveys  of  the  oases  are 
nearly  ready  for  publication.t  In  the  Sudan,  Colonel  Talbot,  in  charge  of  the  surveys, 
is  directing  operations  along  the  borders  of  F.ritrea  and  Abyssinia.  A  full  rejiort  on 
the  operations  of  Majors  H.  H.  Austin  and  C.  W.  (Iwynne  has  already  appeared 
in  this  Journal  (vol.  xvii.  p.  llt.'j),  and  the  latter  of  these  oflicers  has  gone  to  Addis 
Abbeba  to  arrange  with  the  Emperor  Menelek  for  a  continuation  of  the  survey  of 
the  frontier  district  with  a  view  to  the  conclusion  of  a  boundary  treaty.  Colonel 
Sparkes  has  gone  to  the  Bahr-el-(ihszal  to  establish  stations.  El-Obeid  was  re¬ 
occupied  on  December  17,  IH'Jil,  and  friendly  relations  have  been  established  with  the 
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Sheikh  Ali  Dinar  of  Dar-Fur,  the  grandson  of  the  late  Sultan  Husein.  Only  a 
small  remnant  of  the  Dervishes  under  Arabi  Dafala  are  still  in  the  field,  in  Dar 
Kara,  to  the  south-west  of  Dar-Fur.  If  we  add  that  there  are  now  at  work  eight 
meteorological  stations,  fully  equipped,  between  Alexandria  and  Omdurman,  and 
that  Nile  gauges  have  been  established  on  the  Blue  Nile  and  the  Sobat,  it  must  be 
admitted  that  much  is  being  done  for  extending  the  geographical  knowledge  of  the 
vast  regions  now  under  the  sway  of  Egypt  and  her  British  adviser. 

The  Farafra  Oasis. — Mr.  H.  Beadnell,  of  the  geological  survey  of  Egypt, 
whose  surveys  in  the  Nile  valley  and  Libyan  desert  have  already  been  referred 
to  in  the  Journal,  describes  the  topography  and  geology  of  the  Farafra  oasis 
in  a  special  paper  issued  by  the  Geological  Survey.  The  oasis  was  known 
previously  chiefly  from  the  work  of  the  Uohlfs  expedition  of  1873-74,  and  though 
generally  confirming  the  results  then  obtained,  the  recent  survey,  undertaken 
in  January  and  February,  1898,  has  added  considerably  to  our  knowledge  in 
various  directions.  In  particular,  the  position  of  the  oasis  in  longitude  was  fixed 
with  greater  precision  than  had  been  previously  the  case,  Mr.  Beadnell  having 
traversed  the  desert  between  Farafra  and  Assiut,  which  lie  almost  on  ths  same 
parallel  of  latitude,  sUering  due  east  and  plotting  his  course  by  plane-table  and 
compass,  the  distance  being  reckoned  by  a  good  measuring-wheel.  Kasr  Farafra, 
the  one  village  of  the  oasis,  is  thus  placed  in  28°  0'  15"  E.  long,  as  compared  with 
28°  5'  as  given  by  the  llohlfs  expedition.  Farafra,  the  largest  of  the  depressions 
in  the  Libyan  desert,  has  an  irregularly  triangular  shape,  with  the  apex  to  the 
north.  It  is  bounded  on  the  north,  east,  and  west  by  steep  cliffs,  the  altitude  of  the 
adjacent  plateaux  being  about  800  feet  above  that  of  the  oasis.  To  the  south, 
the  floor  of  the  depression  rises  imperceptibly  for  some  95  miles  until  the  edge  of 
the  Dakhla  escarpment  is  reached.  A  large  [)art,  especially  on  the  east  and  south¬ 
east,  is  covered  with  blown  sand,  which  in  the  latter  direction  assumes  the  form 
of  high  parallel  dunes,  running  about  south -south-east.  To  the  west  of  Farafra, 
and  separated  from  it  by  only  about  G  miles  of  high  plateau  (even  this  being 
]X)ssibly  breached  by  a  strait  at  one  point),  is  another  extensive  depression — that 
of  Iddaila — which  is  still  almost  unexplored,  its  very  existence  having  been  over¬ 
looked  until  quite  recently.  Farafra  possesses  little  economic  importance,  there 
being  cnly  some  twenty  springs,  most  of  which  are  situated  near  the  village  under 
the  western  escarpment.  The  water  from  each  of  them  is  carefully  controlled  so 
as  to  irrigate  a  small  patch  of  ground.  A  survey  of  the  springs  was  made  by  Mr. 
Beadnell,  which  improves  the  sketch-map  of  the  llohlfs  expedition  in  several 
particulars.  Changes  ap(>ear  to  have  taken  place  in  them,  some  having  become 
dry,  while  others  have  been  ojiened  up.  In  the  depression  of  Iddaila  there  arc 
two  known  localities  where  water  occurs,  but  at  one  of  the  wells  it  is  bitter.  The 
other  is  a  running  spring  of  sweet  water,  used  as  a  watering-place  on  the  roads 
from  Dakhla  and  Farafra  to  Siwa.  The  population  of  Farafra  was  542  in  1897, 
and  the  only  exports  are  dates  and  a  few  olives.  Geologically  the  floor  of  the 
depression  (where  not  covered  with  blown  sand)  consists  of  white  chalk,  which 
appears  to  dip  northwards  from  the  Dakla  escarpment  nearly  up  to  Kasr  Farafra. 
This  chalk  also  forms  a  step  of  the  plateau  to  the  north-north-east,  and  the  main 
part  of  the  plateau  separating  Farafra  from  Baharia.  Elsewhere  the  plateau 
consists  of  Eocene  limestone,  underlaid  by  the  Esna  shales  (also  Eocene). 

The  Forests  of  the  Sudan. — Among  the  many  beneficial  results  of  the 
new  rCgiine  in  the  Eastern  Sudan,  the  attention  which  is  being  directed  to  the 
conservation  of  the  forests,  hitherto  quite  neglected,  will  be  not  the  least  important. 
The  Director  of  Forests  under  the  new  administration,  Mr.  C.  E.  Muriel,  has 
lately  devoted  six  months  to  a  tour  in  the  Sudan  for  the  purpose  of  examining  the 


THE  MONTHLY  RECORD. 


443 


priacipal  existing  forests,  and  studying  tbe  most  suitable  means  for  tbeir  main¬ 
tenance  and  exploitation.  His  report,  dated  May,  1001,  deals  in  tbe  first  place 
vitb  tbe  distribution  and  present  condition  of  tbe  forests,  and  in  tbe  second  with 
their  treatment  from  the  point  cf  view  of  timber,  fuel,  and  other  forest  produce. 
The  forests  examined  were  those  of  the  Blue  Nile,  White  Nile  and  lower  Sobat, 
and  Kordofan,  but  though  these  are  no  doubt  the  most  important,  many  others 
remain  unvisited.  The  most  valuable  timber  trees  of  the  Sudan  forests  are 
those  known  as  kakamut  (.rlcocta  rampylacantha),  sant  (A.  Arabica),  and  inderab 
(the  large-leaved  species,  Cordia  abyssinied).  The  last-nameil  is  light  and  easily 
worked,  and  is  consequently  of  more  general  use  than  either  of  the  other  two, 
which,  though  very  durable,  are  hard  and  heavy.  Among  other  useful  timbers, 
those  known  as  “  taraiya  ”  and  “  heglik  ”  {Ba'anites  xgyptiara)  merit  attention  as 
supplying  longer  and  straighter  logs  than  many  others ;  while  “  homeid  ”  {Sclero- 
carpa  sp.),  though  not  durable,  might  serve  as  a  substitute  for  common  deal, 
which  is  at  present  imported  in  considerable  quantities.  The  exploitation  of  the 
forests  is  at  present  carried  out  without  system,  and  straight  and  well-grown  trees 
are  rare  owing  to  the  damage  caused  by  fire  and  grazing.  Mr.  Muriel  suggests 
various  areas  as  suitable  fur  the  formation  of  timber  reserves,  the  most  important 
being  on  the  Blue  Nile.  Small  areas  of  good  “  sant”  (the  conservation  of  which 
is  of  special  importance  owing  to  the  employment  of  the  wood  for  railway  sleepers) 
occur  also  on  the  White  Nile.  For  fuel,  of  which  the  supply  needed  by  the 
tiovernment  works  alone  would  involve  the  felling  of  4'8  square  miles  of  forest 
annually,  the  formation  of  reserves  to  be  cut  on  a  regular  rotation  of  from  fifteen 
to  twenty  years  is  also  recommended.  Of  other  forest  products,  gum,  produced 
chiefly  by  the  “  hashab  ”  acacias  of  Kordofan,  is  the  most  important.  During 
the  Dervish  occupation  the  gum  trade  ceased,  and  many  of  the  “  genenas  ”  or 
plantations  were  cleared  for  dukhn.  Manj'  have  since  been  reformed,  and  are  again 
yielding  gum,  but  a  more  systematic  treatment  is  needed.  Other  forest  products 
are  fibres,  tans,  caoutchouc,  gutta  percha,  etc. 

Altitude  of  Lakes  Tanganyika  and  Mweru. — In  a  note  on  the  scientific 
results  of  the  Lemaire  expedition  {Journal,  vol.  xvii.  p.  659)  we  quoted  the  values 
obtained  for  the  altitudes,  among  other  places,  of  Lakes  Tanganyika  and  Mweru. 
Captain  Lemaire  has  since  recalculated  the  results  with  the  aid  of  barometric  and 
thermometric  observations  taken  at  Dar-es-Salaam  simultaneously  with  his  observa¬ 
tions  in  the  centre  of  the  continent,  and  has  communicated  the  revised  figures  to 
the  Mouvement  Geoyraphigue  for  July  14  last.  For  Tanganyika  he  obtains  alti¬ 
tudes  varying  within  narrow  limits,  according  to  the  four  different  formidce  em¬ 
ployed  in  the  calculation,  the  extremes  being  2741  and  2759  feet.  The  result 
previously  obtained,  2549  feet,  is  thus  far  too  low,  and  this  Captain  Lemaire 
attributes  to  the  use  of  the  tables  supplied  by  the  late  Captain  Delporte.  Barometric 
observations  taken  on  the  east  and  west  coasts  since  the  date  of  the  compilation  of 
the  tables  show,  ho  thinks,  that  a  correction  of  +167  feet  must  be  made  in  the 
results  obtained  from  these  tables.  This  correction  (combined  with  another  of  less 
importance)  would  give  as  the  altitude  of  Tanganyika,  2744  feet — a  figure  closely 
agreeing  with  those  mentioned  above.  Applying  the  same  corrections  in  the  case 
of  Mweru,  Captain  Lemaire  obtains  a  height  of  3189  feet,  while  by  the  use  of  the 
/oruiuloe  of  Babinet  and  Augot  the  figures  are,  respectively,  3181  and  3198  feet,  so 
that  here  too  there  is  a  satisfactory  agreement  bitween  the  results.  It  may  be 
noted  that  whereas  this  revision  places  Captain  Lemaire’a  result  for  Tanganyika  in 
close  agreement  with  that  of  previous  travellers  {e.g.  Stanley,275G  feet),  it  increase* 
the  divergence  in  the  case  of  Mweru.  Previous  observations  here  had,  however 
been  less  numerous  and  trustworthy  than  those  on  Tanganyika. 
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The  Rnfiji  Delta. — An  account  by  Captain  Priisiing,  of  the  various  channels 
which  compose  the  Rutiji  delta,  ap^iears  in  the  second  number  of  the  Mitteilungen 
aus  den  Deutschen  tkhutzgeUeten  for  the  present  year,  accompanied  by  an  excellent 
map  by  Herr  Sprigade.  Captain  Ptiissing,  who  speaks  from  personal  knowledge 
gained  during  careful  surveys,  gives  a  detailed  description,  as  regards  depth, 
navigability,  etc.,  of  the  separate  arms  of  the  river,  of  which  the  most  important 
is  that  known  as  the  Mto  Sunitiga,  which  enters  the  sea  by  the  Simba  Uraega 
mouth.  On  this  arm,  the  bar  of  which  can  always  be  crossed  by  ocean  vessels  at 
high  water,  lie  the  sawmills  of  the  Rufiji  Industries  Company,  and  higher  up  the 
forest  station  of  Salale.  At  both  of  these  the  river  has  a  depth  of  IG  feet,  so  that 
the  largest  native  craft  can  always  take  in  cargoes.  Like  most  of  the  delta  arms, 
the  Mto  Suninga  becomes  very  shallow  at  a  distance  from  the  sea,  and  there  is  no 
possibility  of  continuous  navigation  to  the  upper  Rufiji.  There  are  loading-places 
for  wood  on  other  arms,  and  much  of  the  land  is  said  to  be  very  suitable  for  rice 
growing.  Buoys  have  been  placed  in  several  of  the  mouths  to  facilitate  navigation, 
but  owing  to  the  shifting  nature  of  the  channels,  constant  surveys,  and  occasional 
rearrangement  of  the  buoys,  will  be  necessary. 

The  Etinde  Volcano,  Eamerun. — Dr.  Esch,  of  Berlin,  who  has  lately  made 
a  careful  study  of  the  Etinde  volcano  in  the  Kamerun  territory,  gives  the  results  of 
his  investigations  in  the  Sitzungsherichte  of  the  Prussian  Academy  of  Sciences 
(1901,  part  xii.).  The  volcano,  though  quite  independent  of  the  better  known 
Kamerun  peak,  has  received  little  attention  at  the  hands  of  travellers,  but  it 
offers  many  points  of  interest  to  scientific  geographers.  Its  summit  lies  almost 
exactly  on  the  lino  of  volcanic  activity  running  from  the  Kamerun  peak,  through 
Clarence  peak  on  Fernando  Po,  and  the  eruptive  centres  of  the  islands  of  Principe, 
Sao  Thome,  and  Annobon.  At  a  distance  of  only  3  miles  from  the  coast  it  rises, 
at  an  elevation  of  some  3500  feet,  from  the  broad  platform  of  the  Kamerun  peak, 
its  summit  reaching  a  height  of  6500  feet  above  the  sea.  Its  slopes,  which  fall 
almost  precipitously  towards  the  sea,  are  free  from  the  lavas,  ashes,  and  tuffs  which 
cover  the  base  of  its  larger  neighbour,  and  whereas  this  latter,  with  its  subsidiary 
cones,  shows  little  traces  of  modification  of  form  by  erosion,  Etinde  is  cut  up  by 
deep  ravines  forming  steep  narrow  ridges,  which  would  be  inaccessible  were  it  not 
for  the  thick  bush  which  covers  them.  This  fact  had  previously  stood  in  the  way 
of  the  ascent  of  the  peak,  which  was  accomplished  for  the  first  time  by  Dr.  Esch. 
Although  its  age  cannot  be  determined  with  certainty,  there  is  no  doubt  that  it 
represents  one  of  the  oldest  outbursts  in  the  district.  It  dilVers  equally  in  the  com¬ 
position  of  its  rocks  from  the  neighbouring  Kamerun  peak,  for  whereas  this 
presents  only  basalts  and  andesite,  Etinde  consists  only  of  leucite  and  allied 
rocks,  in  which  felspar  is  altogether  wanting.  The  petrc^raphical  character  of  these 
rocks  forms  the  subject  of  the  greater  part  of  Dr.  Esch’s  pai>er. 


AMERICA. 

Nicholas  Garry's  Journeys  in  Canada.  1821.— A  hitherto  unpublished 
diary,  kept  by  Nicholas  Garry  of  the  Hudson’s  Bay  Company  during  his  visit 
to  the  interior  settlements  in  1821,  has  lately  been  printed  in  the  Transactions 
of  the  Royal  Society  of  Canada  (vol.  vi.  sect.  2).  The  journey  it  describes 
was  undertaken  on  the  amalgamation  of  the  Hudson’s  Bay  and  North-West 
Companies,  it  being  thought  desirable  that  the.  settlements  should  be  visited 
by  representatives  of  both  companies  for  the  purpose  of  giving  effect  to 
the  arrangements  necessitated  by  their  union.  The  diary  was  kept  from  day 
to  day  during  the  journey,  and  is  of  much  interest  from  the  vivid  picture 
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it  presents  of  the  dangers  and  hardships  involved  by  such  a  journey  in  the 
early  days  of  Canadian  settlement,  as  well  as  from  the  valuable  information 
it  supplies  as  to  the  state  of  affairs  in  the  far  interior  at  a  critical  ]>eriod  in  Canadian 
history.  The  voyage  was  made  by  the  frail  birch-bark  canoes  which  then  formed 
the  only  means  of  communication  with  the  distant  settlements,  and  led  by  the 
usual  route  via  the  Ottawa  and  the  upi)er  lakes  to  the  Red  river  settlement,  and 
thence  by  Lake  Winnipeg  to  Fort  York,  near  the  mouth  of  the  Nelson  river. 
Nicholas  Garry,  from  whom  the  well-known  Fort  Garry  in  the  Red  river  district 
took  its  name,  and  who  was  deputy-governor  of  the  Hudson’s  Bay  Com])any  from 
1822  to  1835,  describes  his  experiences  in  a  straightforward  and  unassuming  style, 
and  shows  himself  to  have  been  actuated  by  a  sincere  desire  to  carry  out  his  com¬ 
mission  in  a  way  which  should  further  the  best  interests  both  of  the  Company  and 
its  employes  and  of  the  settlers  in  those  remote  regions.  He  seems  to  have  been 
a  shrewd  observer,  and  his  journal  abounds  with  interesting  accounts  of  the  scenery 
and  natural  productions  of  the  regions  passed  through,  the  habits  and  methods  of 
the  hardy  Canadian  voyageurs,  and  the  general  state  of  the  country  at  the  time. 
We  learn  that  the  settlement  of  Canada  proper  ceased  at  that  time  a  little  beyond 
the  Lac  des  Alumettes  on  the  Ottawa  river,  no  cultivated  ground  being  seen 
beyond  this  point  except  in  the  vicinity  of  the  trading  ports.  The  fortunes  of  the 
Red  river  settlement  were  then  by  no  means  promising,  the  colonists  being  exposed 
to  hardships  of  all  kinds.  The  agricultural  capabilities  of  the  country  were,  how¬ 
ever,  fully  recognized  by  Garry,  who  sijeaks  of  the  excellence  of  the  fine  black  soil 
and  the  verdure  and  luxuriance  of  the  grass.  From  Fort  York,  whence  a  visit  was 
paid  to  the  Nelson  river  to  test  its  capabilities  for  anchorage  as  well  as  the  suitability 
of  its  shores  for  the  site  of  a  fort,  Garry  returned  to  England  by  sea,  the  passage  of 
Hudson  strait  occupying  seventeen  days.  The  diary  has  been  communicated  to  the 
Royal  Society  of  Canada  by  Canon  Garry,  son  of  the  writer,  whose  grandson,  Mr. 
Francis  Garry,  has  carried  out  the  difficult  work  of  transcription,  besides  elucidating 
the  text  by  valuable  notes. 

Urban  Population  of  the  United  States. — A  recently  issued  bulletin 
(No.  70)  on  the  twelfth  census  of  the  United  States,  discusses  the  position  of 
the  urban  population  of  that  country  in  1‘JOO  as  compared  with  previous  censuses, 
particularly  those  of  1880  and  18‘JO.  Tables  are  given  showing  in  detail  the  facts 
at  the  different  censuses  grouped  in  a  variety  of  ways,  but  it  is  only  to  the  wider 
aspects  of  distribution  brought  out  by  these  tables  that  reference  can  be  made  here. 
For  purposes  of  comparison  with  earlier  censuses  the  lower  limit  of  town  population 
is  taken  arbitrarily  at  the  comparatively  high  figure  of  80*X),  but  figures  are  also 
given  in  some  cases  on  the  basis  of  a  limit  of  4000,  which  is  in  many  ways  more 
consistent  with  the  natural  division  between  town  and  rural  population.  On  the 
former  basis  it  is  found  that  the  urban  population  of  the  United  States  reached  a 
total  of  25,000,000  in  1900  as  compared  with  a  total  of  very  nearly  18,300.000 
in  1890,  giving  a  percentage  to  total  population  of  32'9  as  compared  with  one  of 
29  in  1890.  Excluding  the  population  of  Indian  territory  and  reservations,  and  of 
Hawaii,  these  percentages  stand  at  33*1  and  29'2  respectively.  Between  1790  and 
1900  the  proportion  of  urban  to  total  population  has  steadily  risen  from  3'4  to 
33T  per  cent.,  the  increase  during  the  past  half-century  having  been  from  12’5 
to  33'1.  Taking  the  lower  limit,  there  were  in  1900  28,411,698  persons  living  in 
1158  incorporated  places  and  New  England  “towns”  of  4000  inhabitants  and 
over,  and  constituting  37'3  of  the  total  population  of  the  country.  The  proportion 
of  urban  population  naturally  differs  immensely  in  the  different  geographical 
divisions  of  the  United  States.  In  the  North  Atlantic  division  it  reached  in  1900 
the  high  figure  of  64*7  per  cent.,  as  compared  with  35'5  and  35*9  per  cent,  in  the 
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North  Central  and  Western  divisions  respectively,  and  19'6  and  13'5  in  the  South 
Atlantic  and  South  Central  divisions  respectively.  There  are  nine  individual 
states  in  which  the  urban  population  ranged  in  1900  from  not  quite  one-half  to 
over  nine-tenths  of  their  total  population,  and  19  states  and  territories  in  which 
the  proportion  was  less  than  one-sixth.  The  increase  during  the  decade  in  the 
urban  population  is,  as  might  be  expected,  greatest  in  the  more  newly  settled 
portions  of  the  whole  area,  reaching  41’9  per  cent,  in  the  western  division  as 
compared  with  35‘2  per  cent,  in  the  North  Atlantic  and  31’9  in  the  South 
Atlantic  division.  The  most  significant  growth  of  cities  in  the  whole  country 
is  that  for  the  three  citier  in  the  state  of  Washington — Seattle,  Spokane,  and 
Tacoma — which  in  1880  had  together  a  population  of  only  4981,  but  which  had 
in  1890  a  combined  population  of  98,705,  and  in  1900,  one  of  155,233,  the  increase 
during  the  last  decade  being  57*2  per  cent. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Captain  Cook  in  New  South  Wales. — Mr.  James  Bonwick  has  printed 
a  brochure  on  the  subject  of  the  naming  of  Botany  bay  and  New  South  Wales 
as  recorded  in  the  official  narrative  of  Cook’s  first  voyage  and  in  other  narra¬ 
tives,  which,  though  undoubtedly  authentic  and  original,  differ  in  a  surpris¬ 
ing  way  from  the  first-named.  This,  as  is  well  known,  was  compiled  under 
instructions  from  the  Admiralty  by  Dr.  Hawkesworth,  who,  however,  gave  no 
clear  indication  of  the  sources  from  which  he  drew  his  information.  Mr.  Bonwick 
bolds  that  Hawkesworth  had  access  to  no  original  account  of  the  voyage  of  the 
Endeavour,  those  now  available  having,  in  his  opinion,  never  passed  through  the 
compiler’s  hands.  Of  these  original  logs  the  most  important  are  (1)  that  in  Cook’s 
own  hand  now  in  the  British  Museum ;  (2)  the  copy,  also  in  the  Museum,  to 
which  it  was  presented  by  Sir  Joseph  Banks;  (3)  another  copy  signed  by  Cook 
and  presented  by  him  to  his  old  commander.  Sir  Hugh  Palliser.  There  are  also 
various  logs  kept  by  officers  of  the  ship,  which  were  discovered,  about  a  hundred 
years  after  the  date  of  the  voyage,  behind  some  wainscotting  at  the  Deptford 
victualling  yard.  Neither  Cook’s  own  logs  nor  these  Deptford  logs  make  any  mention 
of  Botany  Bay  or  New  South  Wales,  names  which  appear,  as  if  bestowed  by  Cook 
during  the  voyage,  in  the  official  version  by  Hawkesworth.  Several  other  logs,  how¬ 
ever,  have  spaces  filled  up,  apparently  in  this  country,  with  these  and  other  names, 
in  a  handwriting  differing  from  that  of  the  bulk  of  the  narratives.  Among  these 
Mr.  Bonwick  classes  the  copies  of  Cook’s  journal,  one  of  which,  generally  known  as 
Comet’s,  was  used  by  Admiral  Wharton  when  printing  the  journal  for  the  first  time 
in  1893.  ^Ir.  Bonwick  casts  doubts  on  the  genuineness  of  this  journal,  although 
from  the  presence  of  a  marginal  note  in  Cook’s  own  handwriting,  he  is  forced 
to  allow  that  it  passed  through  Cook’s  hand.  As  to  the  reason  for  the 
change  of  the  name  originally  bestowed  by  Cook  (Stingray  bay)  to  Botany 
bay,  he  has  only  some  rather  vague  suggestions  to  make,  one  being  that  the 
“  Dauphin  map  ”  of  1542,  with  its  “  Bale  des  Plantes.”  had  coma  to  light  in  the 
interval,  and  that  the  object  was  to  revive  the  ancient  name.  He  thus  takes  fur 
granted  the  exceedingly  doubtful  proposition  that  the  coast  shown  on  the  old 
Diepjte  maps  really  represents  the  eastern  coast  of  Australia. 

Visit  to  Bougainville  Island. — A  recent  number  of  Globus  (vol.  Ixxx. 
No.  4)  contains  a  short  note  on  a  visit  to  Bougainville  island,  carried  out  by  a 
missionary  settled  in  the  adjoining  Shortland  group  (Poporag  of  the  natives). 
The  Catholic  missionaries  who  have  established  thems?lves  here  have  succeeded 
in  reaching  the  villages  placed  on  the  interior  mountains  of  Bougainville,  and  to 
establish  friendly  relations  with  the  inhabitants,  though  these  were  at  first 


THE  MONTHLY  RECORD. 


447 


exceedingly  shy.  The  villages  are  placed  on  spurs  or  crests  of  the  mountains,  so  that 
the  people  can  watch  all  the  paths  by  which  they  are  approached.  Watchmen  are  also 
placed  in  the  highest  trees,  usually  old  bread-fruit  trees,  who  keep  watch  over  the 
coast  lands,  the  dwellers  in  which  are  hostile  to  the  mountaineers.  On  the  north¬ 
east  coast  pile-dwellings  were  seen,  but  huts  on  the  south-west  coast  were  all  placed 
on  the  level  ground.  The  various  tribes  live  in  great  isolation,  and  it  is  therefore 
not  surprising  to  find  a  great  variety  of  languages,  thirty  of  which,  too  divergent  to 
be  termed  dialects,  are  estimated  by  the  missionaries  to  be  in  use  on  the  island. 
Polygamy  is  prevalent,  but  even  the  chiefs  have  rarely  more  than  five  wives. 
Oannibalism  is  restricted  to  about  a  third  of  the  island,  but  bumau  sacrifices,  prac¬ 
tised  chiefly  at  the  building  of  canoes  or  the  death  of  a  chief,  prevail  everywhere. 
I'lxception  is  taken  to  the  inclusion  of  the  Shortland  islands  in  the  British  sphere 
by  the  latest  Anglo-German  agreement.  The  natives  stand  in  close  relations  with 
those  of  the  neighbouring  coast  of  Bougainville,  from  which  they  obtain  their 
wives;  and  any  curtailment  of  intercourse  would,  it  is  said,  lead  to  the  extinction 
of  the  Shortland  islanders. 


FOLAB  REGIONS. 

News  of  Peary. — The  long-exjoected  news  of  the  doings,  during  the  past  two 
seasons,  of  the  American  Polar  Expedition  under  Lieut.  Peary,  has  at  last  come  to 
hand.  The  steamer  Erik  which,  as  already  announced  in  the  Journal,  sailed  for 
the  north  from  Sydney,  Cape  Breton,  in  July  last,  returned  to  the  same  ixort  early 
in  September,  having  been  successful  in  opening  up  communication  with  the 
gallant  explorer,  and  bringing  home  Mrs.  Peary,  who  went  out  last  year  in  the 
Windward.  The  work  so  far  accomplished,  though  hardly  realizing  the  exiectation 
which  had  been  formed  as  regards  the  advance  northwards,  is  valuable  from  a 
geographical  point  of  view  as  bringing  to  light  for  the  first  time  the  configuration 
of  the  whole  northern  coast  of  Greenland,  on  which  Lieut.  Peary  has  reached  a 
more  northerly  point  than  had  hitherto  been  attained.  According  to  the  scanty 
accounts  yet  published  in  the  newspapers,  the  Windward  was  imprisoned  in 
the  ice  at  Payer  harbour,  in  the  vicinity  of  Cape  Sabine,  and  there  remained 
for  eight  months.  Peary  arrived  on  June  fi  of  this  year,  having  wintered  in  the 
far  north.  He  had  started  from  Etah  on  April  15,  1900,  with  Henson  and 
five  Eskimo,  and  on  May  8  reached  the  most  northerly  point  attained  by  Lieut. 
Lockwood  during  the  Greely  Expedition,  which  is  now,  according  to  the  newspaper 
reports,  placed  in  83’  30'  25",  instead  of  83’  24'  as  originally  given.  Following 
the  coast  to  83°  39',  Peary  found  that  it  suddenly  curved  eastward.  He  therefore 
struck  north  towards  the  pole,  but,  having  advanced  over  a  disintegrated  pack  to 
83°  50',  the  highest  latitude  yet  reached  in  the  western  hemisphere,  w'as  here 
stopped  by  open  water.  Returning  southward,  he  continued  his  march  east¬ 
ward  along  the  Greenland  coast,  until  in  83°  N.,  25°  M'.,  he  recognized  the 
bold  headland  adjoining  Independence  bay,  discovered  by  him  in  1891.  On 
June  15  he  arrived  at  Fort  Conger,  having  completed  an  accurate  chart  of  the 
northern  coast  of  Greenland,  which  in  the  part  newly  explored,  is  said  to  resemble 
Grinnell  land,  and  to  be  evidently  the  littoral  of  the  true  arctic  basin.  Another 
attempted  march  towards  the  pole  had  to  be  abandoned,  as  neither  men  nor  dogs 
proved  in  condition  for  the  work.  Peary  has  decided,  however,  to  spend  another 
winter  in  the  north,  and  hopes  to  undertake  a  fresh  expedition  in  the  spring  of 
next  year. 

The  Baldwin  Arctic  Expedition. — A  telegram  was  received  on  August  29 
by  the  American  Consul  at  Christiania,  stating  that  the  Frithjof,  one  of  the 
vessels  employed  for  the  transport  of  the  Baldwin  Arctic  Expedition  to  Franz  Josef 
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Land,  had  returned  to  Hammerfest  after  safely  landing  the  stores  of  the  expedition 
at  Cape  Ziegler,  in  80°  24'  N.,  55°  52'  E,  All  the  members  of  the  exiiedition  were 
stated  to  be  in  good  health,  and  tbe  dugs  and  ponies  in  good  condition.  The 
voyage  to  Cai^e  Ziegler  had  occupied  a  month,  and  when  the  Frithjof  sailed,  the 
conditions  were  favourable  for  an  advance  northward,  which  Prof.  Haldwin 
proposed  to  commence  on  the  following  day.  It  was  reported  at  Hammerfest  that 
several  new  islands  had  been  discovered  during  tbe  voyage  to  Franz  Josef  Land. 

The  Swedish  Antarctic  Expedition. — Information  was  received  from  Dr. 
Otto  Nordenskiold  early  in  September  to  the  effect  that  the  sailing  of  the  Swedish 
Antarctic  Expedition  had  been  provisionally  fixed  for  the  end  of  the  month,  by 
which  time  it  was  ex]>ected  that  the  Antarctic,  in  which  the  voyage  is  to  be  made, 
and  which  has  already  acquired  celebrity  in  connection  with  former  Swedish, 
Norwegian,  and  Danish  extieditions,  would  have  returned  from  Spitsbergen, 
whither  it  proceeded  early  in  the  summer  with  the  Swedish  party  for  the 
measurement  of  an  arc  of  the  meridian.  'I'lie  leader  of  the  exiiedition.  Dr.  Otto 
Nordenskiold,  will  take  charge  of  the  geographical  and  geological  work,  and  the 
other  scientific  members  of  the  staff  are:  Dr.  A.  Ohlin  and  Mr.  K.  Anderson, 
zoologists;  Mr.  C.  Skottsberg,  botanist;  Dr.  G.  Hodman,  magnetician  and  hydro* 
grapher;  and  Dr.  E.  Ekelbf,  medical  officer  and  bacteriologist.  An  artist  will 
probably  also  take  ])art  in  the  ex^teditiun,  and  an  additional  scientist  will  leave 
Sweden  for  the  winter  campaign  of  the  ship.  The  command  of  the  latter  is 
entrusted  to  Captain  C.  A.  Lirsen,  already  well  known  for  the  part  he  has  played 
in  antarctic  voyages.  From  Sweden  the  Antarctic  will  proceed  direct  to  Buenos 
Aires,  and  thence  by  Staten  island  (where  the  instruments  will  be  compared  with 
those  of  the  Argentine  scientific  station)  to  the  South  Shetlands  and  the  east 
coast  of  Graham  Land  (King  Oscar  Land).  Hence  it  is  proposed  to  attempt  an 
advance  southward  by  the  route  described  by  Sir  Clements  ilarkbam  in  the  July 
number  of  the  Journal  as  the  “  fifth  route.”  The  first  task  to  be  undertaken  will 
therefore  be  to  determine  whether  Graham  land  is  an  island  or  part  of  an  extensive 
continent.  In  the  latter  case  it  might  {lerhaps  be  possible  to  advance  for  a 
considerable  distance  by  this  route.  In  any  case,  if  a  suitable  spot  for  the  winter 
quarters  can  be  found  here,  a  station  will  be  established  for  six  or  seven  persons, 
under  the  command  of  Dr.  Nordenskiold  himself,  and  observations  carried  out  in 
harmony  with  those  of  the  British  and  German  expeditions.  In  case,  however, 
no  suitable  quarters  can  le  found,  it  will  be  necessary  to  plant  the  station  some¬ 
what  further  north,  possibly  in  the  neighbourhood  of  Cape  Seymour.  The  ship, 
with  two  or  three  members  of  the  scientific  staff,  will  make  the  best  use  ixissible 
of  the  antarctic  summer,  and  will  then  return  to  South  America  and  the  Falkland 
islands,  where  it  will  remain  for  the  winter,  the  principal  attention  being  devoted 
to  biological  work.  On  the  approach  of  spring  a  course  will  be  laid  for  the  south, 
and  work  will  be  continued  in  the  neighbourhood  of  the  South  Shctlandi  and  along 
the  ice-barrier,  until  it  is  found  [lossible  to  push  on  to  tbe  winter  station.  It  will 
then  depend  on  circumstances  whether  the  united  expedition  will  make  an  attempt 
to  examine  carefully  the  route  followed  by  Weddell  in  1823,  a  factor  in  the  case 
being  the  proposed  co-oi^eration,  during  the  summer,  with  the  Scottish  expedition 
under  Mr.  Bruce.  But  in  any  case,  the  return  to  Sweden  must  be  fixed  for  tbe  end 
of  the  summer  of  11*02-3. 


OENEBAL. 

The  Oxford  School  of  Geography. — To  a  syllabus  just  issued  of  the  regula¬ 
tions  in  force  at  the  Oxford  School  of  Geography  is  appended  a  reprint  of  the 
examination  papers  set  this  year  for  the  diploma  in  geography,  which  was  awarded 
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to  four  candidates.  It  is  satisfactory  to  note  that  a  fairly  high  standard  of  know¬ 
ledge  is  required  of  the  candidates,  the  questions  being  often  of  a  decidedly  search¬ 
ing  character,  demanding  a  thorough  grasp  of  the  principles  of  the  science.  Papers 
were  set  in  seven  subdivisions  of  the  subject,  grouped  in  two  main  classes.  Those  in 
the  first  of  these,  viz.  general  physical  geography  and  regional  geography,  are  obliga¬ 
tory,  while  three  i>apers  only  of  the  second  group  are  to  be  selected  by  the  candidates. 
Seven  sub-headings  of  this  group  are  defined,  but  papers  were  set  this  year  in  five 
only,  the  remaining  two,  ancient  historical  geography  and  military  geography,  being 
taken  up  by  none  of  the  candidates.  Under  the  head  of  regional  geography  are 
included,  in  addition  to  some  knowledge  respecting  the  physical  regions  of  the 
world  and  the  distribution  of  plants  and  animals,  “the  chief  facts  of  modern 
political  and  economic  geography  considered  in  relation  to  the  influence  of  physical 
features.”  It  thus  covers  a  wide  ground,  which  might  perhaps  be  thought  of  too 
much  importance  to  be  dealt  with  in  a  single  paper.  The  subjects  of  the  second 
group  are  in  part  extensions  of  the  general  physical  geography  dealt  with  in  the 
first  group  (e.g.  geology,  climatology,  geomorphology)  treated  more  in  detail,  and 
in  part  more  special  subjects,  such  as  the  history  of  geography  and  the  principles 
of  surveying  and  cartography.  Inquiries  with  reference  to  the  school  are  to  be 
addressed  to  Mr.  H.  J.  Mackinder,  School  of  Geography,  Old  Ashmolean  Building, 
Broad  Street,  Oxford. 
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Baron  Nordenskiold. 

Geoguaphicai,  science  has  sustained  a  severe  loss  by  the  death,  which  occurred 
on  August  12,  of  Baron  A.  E.  Nordenskiold,  the  distinguished  arctic  explorer  and 
authority  on  early  cartography.  Few  geographers  of  our  own  day  have  combined, 
to  so  high  a  degree,  a  thorough  scientific  training  with  the  work  of  an  explorer  in 
the  field,  and  it  would  be  difficult  to  name  a  contemporary  who  could  be  said  to 
surpass,  perhaps  even  to  equal,  the  deceased  Swedish  savant  in  his  wide  grasp 
of  the  various  branches  of  the  science  to  which  the  best  years  of  his  life  were 
devoted. 

Adolf  Erik  Nordenskiold  was  born  at  Helsingfors,  in  Finland,  on  Novem¬ 
ber  18,  1832,  and  though  during  the  greater  part  of  his  career  his  home  was  in 
Sweden,  he  retained  throughout  a  warm  interest  in  the  affairs  of  his  native  land, 
which  has  so  long  been  intimately  connected  with  its  southern  neighbour  by 
family  and  other  ties.  His  ancestors  came  originally  from  Sweden,  but  had  for 
>ome  generations  been  settled  in  Finland,  where  his  great-great-grandfather, 
Johan  Erik  Nordenberc,  was  superintendent  of  the  saltpetre  manufactories  at 
Nyland.  Various  members  of  the  family  were  noted  for  their  devotion  to  scien¬ 
tific  pursuits,  not  the  least  distinguished  being  Nils  Gustav,  the  father  of  the 
deceased  explorer,  who  early  acquired  a  reputation  as  a  mineralogist,  and  in  1824 
became  head  of  the  Mining  Office  in  Finland.  To  his  influence,  therefore,  may  be 
ascribed  the  early  direction  of  the  mind  of  the  son  towards  those  geological  studies 
by  which  the  groundwork  was  laid  of  his  future  high  qualifications  as  a  scientific 
explorer.  Nordenskiold  entered  the  University  of  Helsingfors  in  1849,  and  devoted 
especial  attention  to  chemical  and  mineralogical  work,  which  he  likewise  pro¬ 
secuted  during  excursions  in  the  vacations,  and  especially  during  a  visit  to  the 
Urals,  which  he  undertook  with  his  father  in  18.13.  He  had  already  obtained 
appointments,  with  small  salaries,  both  at  the  University  and  the  Mining  Office, 
No.  IV. — October,  1901.]  2  it 
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when  he  had  the  misfortune  to  aroure  the  suspicion  of  the  Russian  authorities 
through  a  supposed  political  allusion  in  an  after-dinner  speech.  This  cost  him 
his  appointments,  but  did  not  immediately  result  in  the  change  of  domicile  which 
had  so  important  an  effect  on  his  subsequent  career.  After  working  for  a  time 
in  Berl  in,  he  returned  to  Finland,  where  he  obtained  the  Alexander  travelling 
stipend  at  Helsingfors  University,  having  formed  a  plan  for  geological  research  in 
Si^ria  and  Kamchatka.  But  at  a  congregation  at  the  University,  at  which  he 
was  to  take  his  Doctor’s  degree  before  setting  out  on  bis  travels,  an  incident  took 


place  by  which  he  again  fell  under  the  displeasure  of  the  authorities,  and  was 
finally  forced  to  leave  the  country.  He  settled  at  Stockholm  during  the  winter 
of  1857-58,  and  though  the  prohibiiion  to  visit  Finland  was  subsequently 
withdrawn,  Sweden  became  thenceforth  his  adopted  country. 

It  was  in  the  spring  of  1858  that  Xordenskiold  received  an  offer  to  take  part  as 
geologist  in  the  first  expedition  to  Spitsbergen,  led  by  the  Swedish  geologist  Otto 
Torell,  whose  death  preceded  by  less  than  a  year  that  of  his  distinguished  associate. 
This  was  tlie  beginning  of  a  long  period  of  useful  work  in  the  arctic  regions,  which 
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^lerhaps  did  mure  than  anything  within  the  same  period  to  revolutionize  our  know¬ 
ledge  of  those  northern  parts  of  the  world.  At  the  time  of  Torell's  first  voyage, 
^Spitsbergen,  though  its  coasts  had  been  known  for  more  than  two  centuries  and  a 
half,  had  never  been  scientifically  explored,  and  the  knowledge  possessed,  not  only 
of  its  geology,  but  even  of  the  topography  of  its  interior,  was  of  the  most  meagre 
kind.  Torell’s  attention  had  been  directed  to  it  by  his  research  on  glacial  pheno¬ 
mena,  for  the  prosecution  of  which  it  was  necessary  to  obtain  more  accurate  know¬ 
ledge  of  the  conditions  still  prevailing  in  the  far  north.  Valuable  observations 
were  made  during  the  voyage,  an  important  result  being  the  discovery,  by  Norden- 
skiold,  at  Bell  sound,  of  remains  of  tertiary  plants,  which  with  others  found  by 
subsequent  ex])edition8  have  led  to  such  important  conclusions  respecting  the 
climates  which  prevailed  in  former  epochs.  The  ex})edition  returned  during  the 
same  year,  and  before  its  close  Nordenskidld  received  the  important  appointment  of 
Professor  and  Curator  of  the  mineralogical  department  of  the  Swedish  ‘‘Riks- 
museum.’’  During  his  long  tenure  of  this  office  it  was  his  constant  endeavour  ti> 
add  to  the  extensive  collections  at  the  museum  both  by  purchase  and  by  |)rivate 
efforts. 

In  Nordenskidld  took  part  in  Torell’s  second  Spitsbergen  expedition, 

which  had  still  more  important  results  as  regards  the  geological  history  of  that 
region,  the  whole  northern  part  of  the  island  group  being  for  the  first  time 
carefully  examined  from  this  point  of  view.  The  expedition  had  been  partly 
organized  with  a  view  to  testing  the  practicability  of  the  measurement  of  an  arc  of 
the  meridian,  as  suggested  by  the  President  of  the  Royal  Society  of  London.  A 
beginning  towards  this  imjiortant  operation  was  made  by  the  study  of  the  ground 
for  the  necessary  triangulation  in  the  northern  part  of  the  main  island. 

In  July,  1803,  Nordenskidld  married  Anna,  daughter  of  Count  Karl  Manner- 
heim,  a  Finnish  lady,  to  whom  he  had  betrothed  himself  during  a  visit  in  1862  to 
his  native  land.  Further  arctic  exploration  seemed  removed  from  his  future  sphere 
of  labour,  when  in  1804  he  was  asked  by  the  Swedish  Academy  to  take  command, 
in  the  place  of  Dr.  K.  Chydenius,  of  a  new  expedition  for  the  continuance  of  the 
work  in  connection  with  the  proposed  degree-measurement.  During  this  expedi¬ 
tion,  in  which  he  was  accompanied  by  Duner  and  Malmgren,  the  southern  part  of 
Spitsbergen  was  mapped,  and  valuable  botanical  and  zoological  investigations 
carried  out.  An  attempt  to  reach  a  high  northern  latitude  was  made  in  the  autumn 
of  that  year,  but,  in  spite  of  the  fact  that  the  water  was  unusually  open,  was  frus- 
trate<l  by  the  necessity  of  rescuing  a  party  of  shipwrecked  walrus-hunters.  The 
hoi>e  of  accomplishing  something  in  this  direction  was  not,  however,  abandoned, 
and  after  an  interval  of  three  years  Nordenskidld  succeeded  in  obtaining  the 
despatch  of  a  well-organized  expedition,  supported  by  the  Swedish  Government  as 
well  as  by  private  patrons,  among  whom  Oscar  Dickson,  the  future  munificent 
supjxtrter  of  so  many  arctic  ventures,  was  included.  Tire  iron  steamer  Sofia  was 
placed  at  the  professor’s  disposal,  and  in  it  he  accomplished  a  successful  voyage, 
reaching,  in  lat.  81°  42'  N.,  a  higher  northern  latitude  than  is  known  to  have  been 
attained,  down  to  that  date,  in  the  eastern  hemisphere. 

By  this  time  the  exploration  of  the  arctic  regions  had  become  an  absorbing 
object  on  the  part  of  Nordenskidld,  who  continued  to  devote  his  best  energies  to 
its  attainment.  An  offer  by  Mr.  Oscar  Dickson  to  contribute  to  the  despatch  of  a 
new  expedition  was  joyfully  accepted,  and  a  trip  was  undertaken  in  1870  to 
Greenland  for  the  purpose  of  studying  the  applicability  of  dogs  for  sledge  journeys, 
it  being  proposed  to  attempt  such  a  journey  northwards  from  the  north  of 
Spitsbergen.  In  itself,  however,  the  visit  l.d  to  valuable  scientific  results.  In 
particular,  an  examination  of  the  geological  structure  of  the  country  was  for  the 
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first  time  made,  and  the  vast  inland  ice-sheet  of  Greenland  first  trodden  by  a 
scientific  observer.  To  Dr.  6erg(nren,  his  companion,  was  due  the  important 
discovery  of  a  scanty  vegetation  of  algae  covering  the  ice-sheet.  The  main 
expedition  did  not  start  until  1872,  and,  owing  to  unforeseen  circumstances,  was 
not  so  successful  as  had  been  hoped.  The  two  tenders  were  caught  in  the  ice, 
and  the  crews  of  three  vessels  were  thus  unexpectedly  forced  to  winter  in 
Spitsbergen,  involving  an  insufficiency  of  provisions.  Valuable  researches  on  the 
aurora  and  its  spectrum,  on  the  development  of  vegetation  during  the  winter,  and 
on  the  arctic  flora  of  past  epochs,  with  complete  magnetic  and  meteorological 
observations,  were  however  made.  Undeterred  by  the  experiences  of  1872-73, 
Mr.  Dickson  resolved  to  continue  operations,  and  in  1875  work  was  commenced 
in  a  new  field  by  a  voyage,  in  a  sailing  vessel,  to  the  mouth  of  the  Yenesei,  which 
river  was  ascended  to  Yeneseisk.  The  voyage  attracted  special  attention  from 
the  possibility  which  seemed  opened  of  the  inanguration  of  a  commercial  sea- 
route  from  Europe  to  Northern  Asia,  towards  which  such  persevering  efforts  were 
put  forth,  both  before  and  since,  by  our  countryman,  Captain  Wiggins.  Further 
voyages  were  made  in  the  following  year,  and,  besides  resulting  in  the  usual  rich 
harvest  of  scientific  results,  led  indirectly  to  the  inception  of  the  most  important 
undertaking  with  which  Nordenskiiild’s  name  is  associated,  and  in  which  the 
“north-east  passage”  round  the  northern  shores  of  Europe  and  Asia,  so  long 
a  desideratum  on  the  part  of  navigators,  was  at  last  successfully  accomplished. 

Into  the  details  of  the  memorable  voyage  of  the  Vega,  the  main  outlines  of  which 
are  familiar  to  all  interested  in  polar  voyages,  we  cannot  enter  here.  The  Vega, 
under  the  naval  command  of  Lieut.  Palander,  left  Karlskrona  on  June  22,  1878, 
doubled  Cape  Cheluiskin,  the  most  northern  point  of  the  Old  World,  in  the 
following  August,  and,  after  approaching  within  100  miles  of  Bering  strait,  was 
finally  frozen  in  at  the  end  of  September,  and  thus  forced  to  winter  in  the  arctic, 
the  voyage  being  successfully  continued  on  the  approach  of  the  following  summer. 
The  record  of  the  expedition,  in  which,  under  the  title  ‘  The  Voyage  of  the  Feya,’ 
an  excellent  account  was  given  to  the  public,  both  of  the  events  of  the  voyage  and 
the  main  scientific  results,  is  probably  the  most  widely  known  of  Nordenskiiild’s 
writings.  The  full  record  of  the  scientific  observations,  which  were  among  the 
most  valuable  ever  brought  home  by  an  arctic  expedition,  were  afterwards 
published  in  Sweden  in  five  bulky  volumes. 

Nordenskiiild’s  last  arctic  expedition  was  that  to  Greenland  in  1883,  during 
which  a  successful  attempt  was  made  to  penetrate  the  interior  over  the  vast 
inland  ice-sheet.  Its  chief  result  was  to  negative  the  idea,  which  had  been  enter¬ 
tained  by  the  explorer,  that  a  region  free  from  ice  might  possibly  exist  in  the 
centre  of  the  country,  but  valuable  information  as  to  the  structure  and  nature 
of  the  ice-sheet  was  also  obtained.  During  the  latter  years  of  his  life,  Nordenskidld 
paid  much  attention  to  the  early  history  of  cartography,  and  his  two  monumental 
works,  indispensable  to  every  student  of  that  subject,  are  too  well  known  to  need 
description  here.  The  second  of  these,  on  which  the  title  ‘  Periplus  ’  was  bestowed, 
opened  up  a  practically  new  field  of  research  in  relation  to  the  early  charts  and 
sailing  directions  in  use  among  European  navigators. 
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Addition$  to  the  Library. 


By  EDWARD  HEAWOOD,  M.A.,  LibraHan,  R.O.8. 

Tbb  following  abbreviations  of  nouna  and  the  adjectivee  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Geographioal 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academie,  Akademie. 
Abh.  =  Abhan^ungen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Com.  =  Commerce. 

O.  Bd.  =  Gomptes  Bendns. 

Eidk.  =  Erdkunde. 

G.  =  Ctoography,  Geographic,  Geografla. 
Ges.  =  Gesellschaft. 

I.  =  Institute,  Institution. 

Is.  =  Izvestiya. 

J.  =  Journal. 

k.  n.  k.  =  kaiserlich  und  kdniglich. 

M.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =  Proceeding^. 

B.  =  Royal. 

Bev.  =  Review,  Revue. 

6.  =:  Society,  S^i^te,  ^Iskab. 

Sitzb.  =  Sitzungsberioht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissenschaft,  and  compounds. 
Z.  =  Zeitschrift 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  tne  cover  in  inches  to  the  nearest 
half-inch.  The  size  of  the  Journal  is  10  x  6i. 

A  seleetion  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  “  Jonmal.” 


EUROPE. 

Alps.  R.S  G.  Lyon  17  (1001):  2(15-214.  Perreau 

Le  Grand  Saint- 1  Bernard  et  Napoleon.  Par  Capitaine  Perreau. 

Alps — Subdivisions.  M.  DeuUch  u.  Oenti-rreieh.  Alpenv.  (1901):  93-98.  Qerbers. 

Uebersichtliche  Kiutheilung  der  Ostalpen.  Von  Hugo  Gerbers. 

Austria-Hungary.  JL  20  (1900) :  96-121.  - - 

Die  Fortsetzung  des  Prucisions-Nivellements,  ausgefuhrt  im  Jahre  1900. 

Denmark — Meteorology.  - 

Nautical-Meteorological  Annual.  1900.  Published  by  the  Danish  Meteorological 
Institute.  Kjobenhavn  :  G.  E.  C.  Gad.  15)01.  Size  12 J  x  9J,  pp.  zxviii.  and  202. 
ilapt  and  JHagramt.  Pretented  by  tlw  Daiiith  Meteorologieal  ln*titute. 

Prance.  R.G.  Hitt,  et  Detcriptire  (1900)  :  237-262.  Poumier. 

l.es  ebemins  de  transhumance  en  Provence  et  en  Dauphine  (xviii''.  siecle).  Par 
M.  J.  Fournier. 

Gn  the  routes  followed  in  the  annual  migration  of  the  flocks  in  search  of  piisture. 
Prance.  A  Uarert  le  Monde,  Tour  du  Monde,  7  (1901):  233-235.  Mauberger. 

Une  ville  luorte  en  Saintonge.  Une  visite  a  Brouage.  Par  G.  Mauberger.  With 
llluitraliont. 

Three  centuries  ago  Brouage  was  an  im|)ortant  military  and  commercial  centre, 
but  is  now  a  small  town  rarely  visited  by  outsiders. 

Prance.  R.S.G.  Lyon  17  (1901) :  220-262.  Privat-Deschanel. 

Hydrologic  et  hydrographic  beaujolaises.  Par  M.  Paul  Privat-Deschanel.  With 
Liagrams. 

A  careful  study  of  the  hydrography,  both  above  ground  and  subterranean,  of  the 
region  lietwcen  the  Saune  and  the  Loire. 

Prance.  Ctel  et  Terre  22  (1901) :  1-6.  Bocquigny-Adanson. 

Epoque  de  la  tloraison  du  Perce-neige  dans  le  centre  de  la  France.  Par  G.  de 
Bocquigny-Adanson. 

Observations  on  the  date  of  flowering  of  the  snowdrop  have  been  made  at  the 
park  of  Baleine  since  1857,  with  an  interval  of  four  years  only.  The  earliest  daU“ 
recorded,  in  1873,  was  .January  5,  but  the  total  number  of  January  records  was  only 
thirteen. 
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France— Aavergne.  C.  ii(i.  133  (1901) :  176-178.  Olangeand 

Formation  de  nappes  de  glace,  en  dte,  dans  les  volcans  d'Auvergne.  I'sr  SI.  Pli. 
Glangeuud. 

This  is  referred  to  in  the  Monthly  Record  for  Septemljer  (p.  307). 

France — Gascony.  B.G.  Uhl.  et  Deurriptice  121-134.  Blade. 

Geogruphie  feodale  des  Gomt^j  de  Fezensac  et  d’Armagnae.  Par  M.  J.-Fr.  Bladt\ 

France— Isle  of  Aiz.  B.G.  Uhl.  et  Deicriptive  (IdQO):  17^-176.  ,  Fawlowski. 

Carte-plan  de  Pile  d’Aix,  dre^^se'e  par  Cornuau  en  1672.  Pre'sentoe  avec  une  note 
explicative,  par  M.  A.  Pawlowski.  With  Sketch-map. 

France -  Lille.  B.G.  Bist.  et  De$eriptiee  (1900):  355-430.  Qnane-Reybonrbon. 

Plans  aneiens  et  modemes  de  la  ville  de  Lille,  snivis  des  cartes  de  la  chatellenie 
de  Lille.  Par  SI.  Qiiarre-Reybourbon. 

France — Place-names.  B.G.  Hitt,  et  Deeeriptire  (190o) :  92-120.  Loisne. 

Sur  les  formes 'originales  dee  noms  de  lieux  du  Pas-<le-Calais  et  leurs  formes 
oflScielles.  Par  SI.  A.  de  Loisne. 

France — Tonraine.  B.G.  Uht.  et  Descripti re  (1900):  210-230.  Chanvigne. 

Inveutaire  des  cartes  anciennes  et  modernes  do  Tonraine.  Par  SI.  A.  Chauvigne. 

Germany— Frankfort  am  Main.  - 

Beitrage  zur  Statistik  der  istadt  Frankfurt  am  Slain.  N.F.  Urittes  Heft : 
Tabellarische  Uebersichten,  betreft'end  dem  Givilstand  der  Stadt  Frankfurt  a.  SI. 
in  den  .Tahren  1892  bis  1900  (pp.  18  and  cclx.);  Viertes  HiTt :  Frankfurter 
Krankheitstafeln.  Frankfurt  a.  SI..  1900-1901.  Size  1 1  x  7},  pp.  .50  and  Ixxxii. 
Diagrams. 

Germany— Fmssia.  Ambrosias. 

Die  Volksdichte  am  Deutschen  Xiederrhein.  Von  Dr.  Krnst  Ambrosius.  (For- 
sohungen  zur  deutschen  Landes-  und  Volkskunde  .  .  .  heransgegebeu  von  Dr.  A. 
Kirchbotf.  XIII.  Baud,  Heft  3.)  Stuttgart:  J.  Eugelhorn,  19()I.  Size  91  x  61. 
pp.  157-267.  Maps. 

This  is  referred  to  in  the  Monthly  Record  (ante,  p.  438). 


ASIA. 

Central  Asia.  Bobrinsky. 

Ornament  of  the  Tajiks  of  Darwaz  (The  Highlands  of  Bukhara).  Central  Asia. 

By  Count  A.  Bobrinsky.  [In  Russian.]  SIoscow.  1900.  Size  15  x  llj,  pp.  is. 
Plates.  Presented  hy  the  Author. 

China.  National  O.  Mag.  12  (1901):  260-272.  Barrett. 

China :  Her  History  and  Development.  By  John  Barrett. 

China.  R.S.G.  Lfl/e  36  (1901):  397-410.  Leolere. 

I.es  ressourees  mine'rales  des  provinces  chinoises  voisines  du  Tonkin.  Par  A. 
Leclere. 

China.  J.fJ.  C'ntVed  Serrtce  i.  45  (1901) :  272-280,  435-446.  Matusovski. 

Information  relating  to  the  Chinese  Empire.  From  the  Russian  of  Lieut.  Z. 
Matusovski.  Translated  by  Lieut.-Colonel  W.  E.  Gowan. 

China — Manchuria.  Ilinski  and  Bretschneider. 

Notes  on  the  Kwantung  Territory  in  South  Manchuria  and  the  adjacent  Islands 
leased  by  China  to  Russia.  By  Lieut.-Golonel  Ilinski  and  Dr.  E.  Bretschneider. 
[In  Russian.]  St.  Petersburg,  1900.  Size  91  X  6.  pp.  26  and  28.  Map  Presented 
by  Dr.  E.  Bretschneider. 

.A  reprint  from  the  Izrestiya  of  the  Russian  Geoggaphical  Society. 

China — Manchuria.  Scottish  G.  Mag.  17  (1901) ;  303-310.  Ross. 

Trade-Routes  in  Manchuria.  By  Rev.  John  Ross 

China— Telegraph  Cable.  - 

Submarine  Telegraph  Contract  (Chefoo  and  Wei-Hai-lVei).  Copy  of  “Agreement 
made  April  23,  1901,  between  His  Majesty’s  Government  and  the  Eastern 
Extension.  Australasia,  and  China  Telegraph  Company,  Ltd.,  for  the  provision 
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und  working  of  a  SuVimarine  Cable  between  Chefoo  and  Wei- 1 lai-Wei,  together 
with  a  copy  of  the  Treasury  Minute  thereon,  dated  April  24,  1901.”  London: 
Eyre  Jt  Spottiswoode,  1901.  Size  19  x  8},  pp,  8. 

China  and  Tongking.  .4  tmrert  U  Monde,  Tour  ilu  Monde  7  (1901):  221-22’-.  - 

Le  chemin  de  fer  de  Haiphong  a  Yunnan-Sen.  With  Map. 

Chinese  Tnrkestan.  Stein 

Xote  on  Topf>graphical  Work  in  Chinese  Turkestan.  By  Hr.  M.  .\.  Stein. 
(Frora  the  Onxiraphiml  Journal  for  April,  1901.)  Size  10  x  6J,  pp.  C. 

Eastern  Asia.  Petermanns  M.  47  (1901 ) ;  140-142.  Futterer. 

Ueber  Gestalt  und  Gliederung  einer  GruuJIinie  in  der  Morphologic  Ostasieus. 
Xach  F.  V.  Richthofen.  Von  K.  Futterer. 

A  note  on  the  original  pai)er  was  given  in  the  Journal  for  .lune  (p.  058). 

Eastern  Asia.  Silzh.  K.P.  Ahad.  Il'/tgene.  lierliu  (1901)  xxxvi. :  782-808.  Bichthofen 
Geomorpbologische  Studien  aus  Osta.sien.  11.  Gestalt  und  Gliederung  der 
oetasiiitischen  Kiistenlmgen.  Von  Ferdinand  von  Richthofen.  Aho  separate  <  opii. 
pregented  hy  the  Author. 

French  Indo-China.  B.G.  IlM.  et  Degrripfire  :  281-322.  Durand. 

Les  Mo'is  du  So’n-Phbng.  Par  M.  F.-M.  Durand. 

India — Andaman  Islands.  Indian  AtUiquanj  ZO  :  232-238.  Temple 

An  unpublisheil  Eighteenth  Century  Document  about  the  Andamans.  By  R.  C. 
Temple. 

Forms  part  of  a  manuscript  in  the  India  Ollice  by  Captain  Ritchie,  which  also  includes 
the  description  of  the  Nicobars  already  published  in  the  same  journal  (cf.  G.J.. 
vol.  xvii.  p.  550). 

India  —Assam.  — 

Report  on  the  Administration  of  the  Province  of  .\ssam  for  the  year  1899-1900. 
Shillong,  1901.  Size  13J  x  8},  pp.  xii.,  178,  and  ccciv.  Mapg. 

India — Assam.  - - 

Report  on  Tea  Culture  in  Assam  for  the  year  1900.  Shillong,  1901.  Size  13  x  8J. 
pp.  4  and  iv. 

India — Bombay  Observations.  Moos. 

Maguetical,  Meteorological,  and  Seismological  Observations  made  at  the  Govern¬ 
ment  Observatory,  Bombay,  in  the  years  1898  and  1899,  under  the  direction  of  X. 

A.  F.  Moos.  With  Appendices.  Bomkiy,  1901.  Size  14  X  10.  Diagramg.  I’re- 
geiited  hij  the  Colaba  Government  Ohgervatory,  llomhay. 

India — Census.  /.i?.  S(a(<8(ical  .S.  64  (1901):  314-327.  Baines. 

The  Indian  Census.  By  J.  A.  Baines,  c.s.i. 

India — Punjab.  - 

Report  on  the  Administration  of  the  Punjab  and  its  Dependencies  for  1899-1909. 
Lahore,  1901.  Size  ISJ  X  8J,  pp.  xiv ,  276.  und  ccxlviii.  Map  and  Diagram. 

India — Survey  Beport.  - 

General  Report  on  the  Operations  of  the  Survey  of  India  Department,  administered 
under  the  Government  of  India  during  1899-1900.  Prepared  under  the  direction 
of  Col.  St.  G.  C.  Gore.  Calcutta,  IbOI.  Size  13]  X  84,  pp.  110  and  30.  Mapg 
and  Plates.  Presented  by  the  Purvey  of  India. 

This  is  noticed  in  the  Monthly  Record  (ante,  p.  439). 

India — West  Frontier.  Holdioh. 

The  Geography  of  the  Xorth-West  Frontier  of  India.  By  Colonel  Sir  Thomas 
Iloldich.  (From  the  Geographical  Journal  for  May,  1901.)  Size  10  x  6J,  pp.  18. 
Map. 

India— Wrecks  and  Casualties.  Beaumont. 

Return  of  Wrecks  and  Casualties  in  Indian  Waters  for  the  year  1899,  together 
with  a  chart  showing  the  positions  in  which  they  occurred,  and  a  diagram  show¬ 
ing  comparative  numbers  of  the  reported  maritime  casualties,  etc.,  the  total 
tounage,  and  the  number  of  lives  lost,  for  the  past  twenty-three  years.  Pi'epure<l 
by  Commander  E.  J.  Beaumont.  Calcutta.  1900.  Size  13  x  8,  pp.  72.  Presented, 
by  Commander  Beaumont. 
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APBICA. 

Abysania.  Wellby. 

’Twixt  Sirdar  aud  Menelik.  An  account  of  a  year’s  Expedition  from  Zeila  to 
Cairo  through  Unknown  Abrssinia.  By  the  late  Captain  M.  S.  Wellby.  London 


and  New  York :  Harper  &  Brothers,  1901.  Size  9x0,  pp.  xxvi.  and  410.  Map$ 
and  IUu$tration».  Pritetded  by  the  VuhUther*. 

This  will  be  noticed  elsewhere. 

Central  Africa.  Mitt.  Catholinuei  33  (1901) :  275-276.  Vaillot 

Carte  des  Missions  Catholiques  du  Centre  Africiin.  Par  M.  Paul  Viiillot.  Map. 
The  map  embraces  the  zone  between  2°  N.  and  20°  S. 

Coago  State.  Levy. 


Im  belgischen  Congostaate.  Streiflichter  aus  dem  raodemen  Afrika.  Von  Victor 
Levy.  Wien:  L.  Kosner,  1901.  Size  9^  x  0,  pp.  viii.  and  118.  Illuttrationt. 
Pretenled  by  the  Author. 

Written  with  a  view  to  showing  what  the  Belgians  have  accomplished  on  the  Congo, 
and  directing  popular  attention  to  a  country  of  tlie  capabilities  of  which  the  author  has 
a  high  opinion.  He  professes  to  approach  the  subject  entirely  without  bias. 

Congo  Slate — LomamL  Mourement  G.  18  (1901):  357-358.  [Wauters.] 

La  Carte  du  Lomami.  irtt/t  Map. 

M.  Wauters  publishes  a  new  map  embodying  the  results  of  recent  journeys  by  agents 
of  the  Lomami  ( 'ompany. 

Egypt.  Gto&tt*  79  (1901):  375-379.  [Kelly.j 

Abseits  vom  Wege  in  Agypten.  Von  R.  T.  K.  With  Illuttrationt. 

Egyptian  Sudan.  Anitin 

Survey  of  the  Sobat  Region.  By  Major  H.  H.  Austin.  (From  the  Geographiral 
Journal  for  May,  1901.)  Size  10  X  0},  pp.  18.  Map  and  Illuttrationt. 

Egyptian  Sudan  Globus  79  (1901) :  379-381.  Forster. 

Die  neuesten  Forscliungeu  im  Sobatgebiete.  Von  Brix  Forster. 

A  note  on  this  appeared  in  the  last  number  of  the  Journal. 

French  Congo.  B.S'.G.  Lyon  17  (1901) :  270-281.  - 

La  region  du  Chari  et  la  mission  Gentil. 

French  West  Africa.  Tour  du  Monde  7  (1901) :  193-288.  d'Ollone. 

La  Mission  Hostains-D’Ollone,  de  la  Cote  d'Ivoire  au  Soudan  ct  k  la  Guinee.  Par 
le  Capitainc  D’Ollone.  TFtt/i  Map  and  Illuttrationt. 

French  West  Africa.  Ret-.  G.  49  (1901):  71-79.  Begelsperger . 

L’occupation  des  territories  du  Tchad ;  les  missions  Gentil  et  Joalland-Mi-ynier. 
Par  G.  Regelsperger.  IFitb  Map. 

Xamernn.  Denttch.  Kolonialblatt  12  (\90l) :  518-520.  Stein 

Bericht  iiber  die  Expedition  des  Freiherrn  v.  Stein. 

On  an  expedition  through  the  uninhabited  zone  north  and  north-west  of  the  lower 
Sanga. 

Xamernn.  Moufeinenl  G.  18  (1901) :  307-309.  [Wauters.] 

Dans  le  Sud  Kamerun.  Sk<  teh-map. 

Short  account  of  journeys  by  M.  William  (cf.  Journal,  vol.  xvii.  p.  431 ). 

Madagascar.  Rev.  G.  48  (1901):  471-484  ;  49  (1901):  27-44.  Francois. 

L’Emyrne  industrielle,  agricole  et  commerciah-.  Par  G.  Fran9ois. 

Madagascar.  B.G.  Ilitt.  et  Detcriptire  (1900)  :  177-209.  Saint-Yves. 

Quelques  documents  sur  Madagascar  au  XVIP'  siecle  (1667-1671).  Par  M.  G. 
Saint-Yves. 

Madagascar  en  1767  et  1768,  d’apres  les  papiers  du  gouverneur  Dumas.  Par  le 
meme. 

Madagascar.  A  trarert  le  Monde,  Tour  du  Monde  7  (1901):  185  188.  - 

Le  canal  des  Pangalanes.  With  Map  and  Illuttrationt. 

See  note  in  Monthly  Record,  p.  89,  ante. 
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NOBTH  AMERICA. 

Alaska — Cape  Nome.  J.  School  G.  6  (1901):  1-lG.  - 

Cape  Nome,  Alaska.  With  Map  aud  Jllustratioiig. 

Canada.  Miu.  Cathotp/ueg  33  (1901):  224-226,  231-234,  246-249.  Orouard. 

Lee  Kldoratlus  du  Nord-Ouest  Canadian.  Excursionau  Mackenzie et  au Klondyk< 

Par  -Mgr.  Grouard.  H’»<A  Illmtration. 

Canada— Newfoundland.  Quarterly  Her.  194  (1901)  :  33-53.  - 

The  Newfoundland  Question. 

Mexico  Magnetic  Observations.  Moreno  y  Anda. 

B.  Gbtermtorio  Attron.  Nac.  Taeubaya  2  (1901):  216-294. 

Keeultados  de  lae  observucionee  magncticae  practicadas  en  el  Observatorio  Aetro- 
uduiico  Nacional  de  Taeubaya  durante  el  ano  de  1896.  Por  M.  Moreno  y  Anda. 

Mexico — Oaxaca.  B.  Observatorio  Attron.  Nac.  Taeubaya  2  {1901') :  263-266.  - 

Posiciun  geugprafica  de  la  ciudad  de  Oaxaca. 

Mexico  Taeubaya.  Moreno  y  Anda. 

B.  Observatorio  Astron.  Nac.  Taeubaya  2  (1901)  :  267-285. 

Datos  para  coutribuir  al  estudio  climatolugico  del  Valle  >le  Mexico.  La  varia- 
bilidad  interdiurna  media  de  la  temperatura  en  Taeubaya.  Por  M.  Moreno 
y  Anda. 

United  States— Adirondacks.  Beaumont. 

Tour  dll  Monde  7  (1901)  :  301-312. 

Aux  Lac.s  Fran^ais  des  Adirondacks  (^tats-Unis  d’Ame'rique).  Par  Gaston  Du 
Boscq  de  Beaumont.  With  lUuttrations. 

United  States— California.  ,7.  Se/iooZ  6.  5  (1901):  16-24.  Dodge. 

The  Big  Trees  of  California.  By  Richard  E.  Dotlge.  With  Illustrations. 

A  movement  has  been  set  on  foot  for  the  preservation  of  the  big  trees  by  (iovern- 
ment. 

United  States  Coast  and  Geodetic  Survey.  - 

Report  of  the  Superintendent  of  the  Coast  and  Geodetic  Survey,  showing  the 
progress  of  the  work  from  July  1,  1898,  to  June  30,  1899.  Washington,  1800. 
Size  ll.J  X  9J,  pp.  961.  Maps  and  Plates.  Presented  by  the  Surrey. 

CENTRAL  AND  SOUTH  AMERICA. 

Andes.  G/o5u«  79  (1901) :  373-375.  Hauthal. 

Ein  Profil  der  urgentinisch-ehilenischen  Cordillere.  Von  Rudolf  Uauthal. 

Andes.  C.  Bd.  132  (1901) :  1296-1298.  Lapparent. 

Sur  IV-rosidn  regressive  dans  la  Chuine  des  Andes.  Note  de  M.  de  Lapparent. 
Argentine  Republic.  Bernardez. 

Mauuel  Bern&rdez.  De  Buenos  Aires  al  Iguazii.  Crdnicas  de  un  viaje  perio- 
distico  a  Corrientes  y  ^lisiones.  Buenos  Aires,  1901.  Size  11  x  li,  pp.  xii.  aud 
128.  Map  and  Illustrations.  Presented  by  Dr.  F.  P.  Moreno. 

A  well-illustrated  popular  account  of  the  route  from  Buenos  Aires  to  the  falls  of 
the  Iguazu,  which  the  author  holds  to  be  the  roost  wonderful  natural  phenomenon  in 
the  whole  of  America.  The  falls  surpass  Niagara  in  height  by  40  feet  in  breadth  by 
2500  yards,  and  have  the  advantage  also  in  their  picturesque  arrangement. 

Argentine  Republic.  Erancisci. 

Argentina.  Le  Colonie  Agricole  nella  Provincia  di  Cordoba.  Rapportodelconte 
Odoardo  Francisci.  (B.  .Ministero  Atlari  Esteri.  Aprile,  1901.)  Roma,  1901. 
Size  9  X  6J,  pp.  30. 

Argentine  Republic.  - 

Anuario  de  la  Direccidn  General  de  Estadistica,  correspondiente  al  ano  1899. 
Tomo  11.  Buenos  Aires,  1900.  Size  10)  x  7,  pp.  484. 

Bolivia — Meteorology.  - 

Soeiedad  Geogratica  de  La  Paz  (Bolivia).  Boletin  del  Observatorio  Meteoro- 
logico.  No.  4.  Desde  Agosto  de  1899,  hasta  .Marzo  de  1901.  La  Paz.  1901. 
Size  8)  X  6,  pp.  84. 
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Brazil.  .4m»’r/cnn  J.  Sci.  12  (1901)  :  18-32.  Derby. 

Man^neee  Ore  Deposits  of  the  Queluz  (Lafayette)  District,  Minas  Geracs,  Hrazil. 

By  O.  A.  Derby. 

British  Oaiana.  Cameron. 

British  Guiana.  Report  for  1899-1900.  Colonial  Iteporls,  Annual  No  318, 
1901.  Size  10  X  0,  pp.  28.  Price  2d. 

British  West  Indies.  JS.  Art*  49  (1901):  537-54 5.  Lubbock. 

The  British  West  Indies.  By  Sir  Nevile  Lubbock,  k.c.m.o. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australasia.  Coghlan. 

A  Statistical  Account  of  the  Seven  Colonies  of  Australasia,  1899-1900.  By  T. 

A.  Coghlan.  Sydney,  1900.  Size  9  x  5J,  p|>.  830.  Map.  Preeeuted  by  th 
Agent-General  for  Aeic  South  Wales. 

Australia— Directory.  - 

Supplement,  1900,  Relating  to  the  Aurtralia  Directory,  vol.  i.,  ninth  Edition, 
1897.  Corrected  to  November  15,  1900.  London:  J.  D.  Potter,  19n0.  Size 
9J  X  (5,  pp.  32.  Price  Gd.  Present^  by  the  Hydrographer,  Admiralty. 

Australia- Tear-Book.  - 

The  Year-book  of  Australia  for  1901.  London  :  Paul  A  Co.  Size  9  X  5J,  pp.  810. 
Maps.  Price  10*.  6<i.  Presented  by  the  Agent-General  for  New  South  Wales. 

Caroline  Islands.  Kolon.  Z.  2  (1901) :  96-97,  122-125.  Pauli. 

Erlebnisse  und  Eindriicke  dee  ersten  deutseben  Ansiedlers  in  Ponape.  Von  ('. 

F.  G.  Pauli.  With  Illustrations. 

Fiji.  Finucane. 

The  Islands  and  People  of  Fiji.  By  Morgan  1.  Finucane.  (Read  before  the 
Royal  Geographical  Society  of  Liverpool.  March  21,  1901.)  Size  8J  X  5J,  pp.  21. 
Presented  by  the  Author. 

New  Zealand.  - 

Statistics  of  the  Colony  of  New  Zealand  for  the  year  1899.  Wellington,  1900. 
Size  13  X  8},  pp.  xvi.  and  53o. 


POLAR  REGIONS. 

Antarctic— Belgian  Expedition.  ArftowskL 

Aper<;u  sur  les  Observations  Me'tdorologiques  de  I’expddition  Antarcti<}ue  Beige. 
Par  M.  Henryk  Ar<;towski.  (Sonderabdriick  uus  den  Verhandluugen  des  VII. 
Internationalen  Geographen-Kongresses  in  Berlin,  1899.)  Berlin,  1900.  Size 
10  X  6-1,  pp.  648-651. 

Antarctic — Climate.  Petermann*  M.  47  (1901)  :  128-132.  Supan. 

Das  antarktische  Klima.  Von  A.  Supan. 

Antarctic — Meteorology.  J.  School  G.  6  {1901) :  161-170.  Hubbard. 

The  Meteorological  Conditions  of  the  South  Polar  Regions.  By  George  I>. 
Hubbard. 

Arctic.  Abtuzsi. 

The  Voyage  of  the  Polar  Star.  By  His  Royal  Highness  the  Duke  of  the  Abruzzi. 
(From  the  Pall  Mall  Magazine,  June,  1901,  pp.  255-2(!6. )  Size  9J  x  6J.  Map 
and  Illustrations. 

Arctic.  Cagni. 

The  Voyage  of  the  Polar  Star.  Nearest  the  Pole.  Commander  Cagni's  own 
luscoiint  of  bis  hazardous  Journey.  (From  the  Pall  Mall  Magazine,  .lulj.  1901, 
pp.  399  416.)  Size  9|  X  6J.  Map  attd  Illustrations. 

MATHEMATICAL  OEOGRAPHY. 

Cartography.  M.  Militdr-G.I.20{\900):  191-193.  Burian 

Combiuierter  Umdruck  einer  Farbcnkarte.  Von  Johann  Burian.  With  Map. 
Cartography.  M.  Militar-G.l.  20  {1900):  179-190.  Hilbl 

Beitr'age  zur  Technik  der  Karteiierzeugung.  IV.  Die  Aluminium-Druckplatte. 
Von  Arthur  Freiherrn  von  Hiibl. 


GEOGRAPHICAL  LITERATURE  OK  THE  MONTH. 


4.V." 

Cartography — Military  Maps  Heimbach  and  Hbdlmoser. 

if.  MiWur-G.r  20(1900):  194-212. 

Die  Militar-Kiirtographie  auf  der  Weltausstelluug  iu  I’ttrit)  I90U.  tiu<-h  deu 
Herichtt-n  Ton  Wilholui  Heiiubaoh  unJ  Curl  Hudlraoser. 

Cartography— Military  Maps.  A/.  A/i7j7ar-G./.  20  (1900) :  122-157.  Steeb 

Die  Kricgskartvn.  Von  Christian  Ritter  von  Steeb.  With  Map». 

Compass  Correction.  Johnson. 

Compass  Correction.  By  Comr.  H.  M.  W.  1’.  Johnson.  (Course  of  Papers,  N'o. 
71.)  Shipmasters’  Society,  London.  1900.  Size  8J  X  5J,  pp.  35-16. 

Geodesy.  M.  Militdr-G.I.  20  (1900)  :  39-63.  Netnschill. 

Die  astronomischen  Gradinessungsarbeiten  dee  k.  u.  k.  militar-geographiscln  n 
Institutes.  Die  Breiten- oder  Polhohen-Bestimmungen.  Von  Franz  Netnschill. 

Geodesy.  A/.  A/»7i7tir-G./.  20  (1900) :  64-9.'».  Weixler. 

Bearbeitung  des  trigouometrischen  Gradniessungsnetzes  liir  Zweeke  der  Landes- 
vermesHUUg.  Von  Adolf  Weixler.  With  Diagram. 

Map-Scales.  JVtermann*  .Af.  47  (1901):  119-120.  Habenicht. 

Neue  Afethode  zur  Veransehaulichung  der  Ivartenniassstube.  Von  II.  Habenicht. 
The  writer  illustrates  the  relation  which  exists  between  the  scale  of  a  map,  the 
supposed  height  of  the  eye  of  the  observer  alK)ve  the  surface  depicted,  and  its  distance 
from  the  plane  of  projection. 

Photographic  Surveys.  .V.  Af»7i7ar-G./.  20  (1900) :  171-178.  Pichler. 

Die  Thiitigkeit  der  Photographie-Abtheilung  in  den  letzten  .Tahren.  Von 
Friedrich  Pichler. 

Survey.  Richardson. 

Survey. — Practical  and  Precise.  By  G.  F.  Richardson.  Wellington,  1901. 
Size  8x5,  pp.  4.  Pretented  by  the  Author. 

Urges  the  execution  by  New  Zealand  of  a  triangnlation  capable  of  Ix  ing  applied 
to  the  measurement  of  an  arc  of  meridian. 


PHYSICAL  AND  BIOLOGICAL  OEOOBAPHT. 

Meteorology.  Berson  and  Baschin. 

Hauptfahrten  Nr.  .31.  16.  Fahrt  des  Ballons  “  Phonix  ”  (4.  Friihfahrt)  9  Juni 
1894.  A.  Fahrtbeschreibung.  von  A.  Berson.  B.  .Meteorologisehe  Ergebnisse, 
von  O.  Baschin.  (Souder-Abrlruck  aus  Wisseusehaftliche  Luftfahrten  hcraiis- 
gegeben  von  Richard  Assmann  und  Arthur  Berson.)  Braunschweig.  190n. 
Size  12}  X  9},  pp.  315-325.  Diagram*. 

Meteorology.  Berson  and  Baschin. 

Hauptfahrten  Nr.  33.  34.  Die  Gleichzeitigeii  Falirten  vom  6  bis  7  Juli  1894. 

A.  Fahrtbeschreibung,  von  A.  Berson.  B.  Meteorologisehe  Ergebnisse,  von  O. 
Baschin.  (Sonder-Abrlruck  aus  Wissenschaftliche  Liiftfubrten  lierausgegebeu  von 
Richard  Assmann  und  Arthur  Berson.)  Braunschweig.  1900.  Size  12.)  x  9),  pp. 
;-138-351.  Diagram*. 

Meteorology.  Cltmat  (1901) :  84-87.  Dnrand-Qreville. 

The  Prediction  for  a  stated  time  of  squalls  und  storms.  By  E.  Durand-Gre'ville. 
With  Diagram*. 

Meteorology.  Gross  and  Baschin 

Hauptfahrten  Nr.  11.  5.  Fahrt  des  Ballons  “Humboldt”  19  April  1893. 

Fahrtls  schreibung  vou  H.  Gross.  B.  .Meteorologisehe  Ergebnisse,  von  ().  Biischin. 
(Sonder-AlHlruck  aus  Wissenschaftliche  Luftfahrten  heraiisgegelien  von  Richard 
.Assmann  und  Arthur  Berson.)  Braunschweig,  1900.  Size  12}  x  9},  pp.  113 
129.  Diagram*  and  lllu*tratiun*. 

Meteorology.  Gross,  Berson.  and  Baschin. 

Hauptfahrten  Nr.  23.  11.  Fahrt  des  Ballons  “  Phiinix  ”  (3.  Fahrt  mit  Lufteb  k- 

trieit'atsmessungen)  17  Februur  1894.  A.  Fahrtbeschreibung,  jvon  H.  Gross. 

B.  Meteorologisehe  Ergebnisse  vou  A.  Berson.  C.  Die  Luftelcktriscben  Mes- 
sungen  von  O.  Baschin.  (Sunder- Abd ruck  aus  Wissenschaftliche  l.uftfulirteii 
heraiisgegeben  von  Richard  Assmauu  und  Arthur  Berson.)  Braunschweig,  194MI. 
Size  12}  X  9},  pp.  236-255.  Diagram*. 
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Meteorology — Anions.  B.A.R.  Set.  et  Lettres  Vanemarh  (1901):  115-118.  Paulsen. 
Ck)mmanicstioii8  preliminairi  s  sur  quiTques  travaux  dc  la  mission  daiioisc  k 
Utsjoki.  Par  Adam  Paulsen. 

On  the  observations  of  auroras  in  Northern  Finland  during  the  winter  of  1900 
1901. 

Oceanography.  Petermaiint  M.  47  (1901) :  73-83, 97-106.  Hjort. 

Die  Erste  Nordmeerfahrt  des  norwegischen  Fischereidampfers  “  Michael  Sars” 
im  Jahre  1900  unter  Leitung  von  Johan  Mjort.  TFitA  Mapg,  Profilen,  and  Jllur- 
trationt. 


ANTHROPOOEOOSAFHT  AND  HISTORICAL  OROGRAPHY. 

Commerce.  Atkinson. 

“  British  Manufactures  and  the  Policy  of  Unfettered  Commerce,”  and  “  The 
Interdependence  of  Nations.”  By  Edward  Atkinson,  ll.d.  The  former  reprinte«l 
from  the  Enijineering  Magazine,  April,  1901.  Size  9}  x  6§,  pp.  44. 

The  writer  insists  that  in  commercial  matters  the  nations  of  the  world  have 
common  interests,  and  deprecates  the  idea  that  a  state  of  trade-war  is  the  necessary 
result  of  modem  competition. 

Commerce.  Monthly  Rev.  (1901) :  68-85.  Bowlei. 

The  Rational  Horizon  of  Falmouth.  By  G.  Stewart  Bowles. 

The  writer  considers  that  the  British  Isles,  by  their  geographical  position,  must 
always  retain  their  importam'c  as  the  chief  centre  of  the  world’s  trade.  He  says 
nothing  of  the  enormous  recent  increase  in  the  trade  of  Hamburg,  Antwerp,  and 
Rotti  nlain,  nor  do<'8  be  show  in  what  way  the  position  of  these  ports  is  markedly  less 
favourable  than  that  of  British  {Kjrts. 

Commerce.  Monthly  Rev.  {1901):  oO-Gl.  Taylor. 

A  Century  of  Sea  Commerce.  By  Benjamin  Taylor. 

Telegraph  Cables.  Rev.  G.  49  (1901):  45-57.  - 

La  (question  des  cables  sous-marins.  Par  L.  R.  With  Map. 

On  French  cable  projects. 

BIOGRAPHY. 

Carolus.  Conway. 

Joris  Carolus,  Discoverer  of  Edge  Island.  A  forgotten  Arctic  Explorer.  By  Sir 
.Martin  Conway.  (From  the  Geographical  Journal  for  June,  1901.)  Size  10  x  6^. 
pp.  10.  Chart*. 

Garoie.  B.G.  Hist,  et  Descriptive  (\900):  \3o-lT3.  Pawlowski. 

Lee  plus  anciens  hydrographes  fran^ais. — Pierre  Garcie,  dit  Ferrande,  et  see 
imitateurs.  Par  51.  A.  Pawlowski. 

The  writer  calls  attention  to  a  ‘  Petit  Routier.’  published  anonymously  before  the 
well-known  ‘  Grand  Routier  ’  of  Garcie,  but  which  he  considers  to  be  the  work  of  thi 
same  author. 

Hecquard.  B.G.  Hist,  el  Descriptive  (1900)  :  278-283.  Cordier. 

Un  precurseur:  llyacinthe  llecijuard.  Par  M.  H.  Cordier. 

Hecquard  was  commissioned  in  1819  to  explore  the  route  from  Grand  Bassain  to 
Segu  and  Timbuktu. 


GENERAL. 

Bibliography — Geology.  - 

Geological  Literature  added  to  the  Geological  Society’s  Library  during  the  year 
ended  December  31,  1900.  London:  Geological  Society,  1901.  Size  9  x  ■‘>J,  pp 
182.  Presented  by  the  Geological  Society. 

Congress.  Verb.  Ges.  Erdh.  Berlin  28  (1901):  295-325.  XoUm 

Der  XIII.  Deutsche  Geographentag  in  Breslau!  Von  Georg  Kollm. 

Educational.  Dodge 

J  School  G.  4  (1900)  :  121,  179,  212,  264,  295,  342  ;  5  (1901)  :  25,  9..,  136,  172 
A  Schofd  Course  in  Geography.  By  Richard  E.  Dodge. 
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Medical  Geography.  - 

Selections  from  Colonial  Medical  Reports  for  1898  and  1899.  Colonial  Reports. 
Miscfdlaneous,  No.  16,  1901.  Size  9J  X  C,  pp.  420.  Diagram*.  Price  1*.  lOid. 

Orthography.  - 

The  Spelling  of  Native  Geographical  Names.  Perth,  1901.  Size  8J  x  oj,  pp.  10. 
Urges  the  advisability  of  th(?  adoption  of  the  R.G.S.  system  in  Western  Australia. 
Place-names.  R.G.  e< />e«cn'p<ire  (1900):  83-91.  Martonne 

Sur  la  topononymie  naturelle  des  regions  de  haute  montagne.  i-n  particulier  sur 
les  Karpates  me'ridionales.  Par  M.  E.  de  Martonne. 

See  note  in  September  number  {unie,  p.  316). 

Year-Book.  Wagner. 

Geographisches  Jahrbuch.  XXIII.  Band.  1900  .  .  .  herausgegeb  n  von  Her¬ 
mann  Wagner.  Zweite  Halfte.  Gotha:  .Tustus  Perthes.  1901.  Size  8}  X  6,  pp 
173-488. 

The  second  part  of  the  volume  for  1900  has  been  sumewhat  delayed  through  tlie 
difficulty  of  obtaining  reports  on  certain  of  thi‘  countries  of  Europe.  Through  the 
death  of  Dr.  H.  SchlichtcT  the  literature  on  the  British  Isles  has  not  been  dealt  with. 
In  addition  to  the  section  treating  of  the  geography  of  Europe,  there  is  a  useful 
summary,  by  Dr.  Snplius  Ruge,  of  recent  literature  on  meilu-eval  geography,  and 
anotlier  by  Dr.  F.  Toula  of  that  on  structural  geology. 


NEW  MAPS. 

By  E.  A.  REEVES,  Map  Curator,  R.O.8. 

EDBOPE. 

England  and  Wales.  Ordnance  Snrvey. 

Okdnance  Scuvey  of  England  and  Wales:  Revise<l  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton :  from  Augu>t  1  to  31, 
1901. 
l-inch : — 

Printed  in  colours,  183,  18."),  186,  187.  189,  190,  191.  Is.  each. 

Towns  and  country  around,  with  roads  printed  in  colour :  Salisbury,  Is.  3d. 

6-ineh — County  Maps : — 

Bedfordshire,  33  n.e..  s.e.  Cumberland,  5  s.w.,  10  s.w.,  21  n.e.  Derbyshire,  5o 
8.W.,  53  N.W.,  N.E.,  s  w.,  54  N.W.,  N.K.,  S.W.  55  s.w.,  58  s.w.  Glamorganshire,  38 
s.w.,  43  N.E.,  S.W.,  47  N.E.  Monmouthshire,  33  s.w.,  37  n.e.  Northamptonshire. 

6  N.W..  8  8.W.,  14  N.W.,  15  N.E.  (lit  s  E.  and  20  s.w.).  27  s.w..  34  n.w.  Notting¬ 
hamshire,  37  N.E.,  41  8.E.,  44  N.E.,  53  N.w.  Staffordshire,  33  n.w.,  s.w.,  34  s.w. 
Wiltshire,  38  n.e.,  s.w.,  39  n.w.,  40  n.w.,  45  n.w.,  51  n.e..  52  n.w.,  53  n.w..  55 
N.W.,  8.W.,  58  8.E.,  59  8.E.,  60  8.W.,  61  N.W.,  64  N.E..  69  N.E..  70  N.W.,  N.E;..  s.w. 
Is.  each. 

25-inch— County  Maps: — 

Bedfordshire,  III.  8;  IV.  14,  15;  IX.  5.  Cardiganshire,  II.  2,6.  Derbyshire, 
LVII.  9,  10:  LIX.  4;  LX.  1.  4,  5,  9,  12 ;  LXI.  1.  Dorsetshire.  I.  11,12,  16;  II. 

13;  IV'.  1,  5,  10, 11.  Huntingdonshire  I.  (11  and  7),  15;  IV.  3,  7,  8,  11,  12,  16; 

V.  5,  6,  7,  9,  10,  11, 12, 13,  14,  1.5,  16;  IX.  1,  2,  3.  4,  .5,  6.  8,  10,  11,  12.  14,  15.  16; 
XII.  7,  8,  10,  12.  14  :  XIII.  1,  3.  7.  9.  10,  11,  12,  14,  15;  XVI.  3.  14.  16;  XVII.  1, 
2,3,4,5,6.7.9,10,11,13.14,15;  XX.  3 ;  XXI.  .3, 5,  6,  8, 9, 12, 14, 15.  Merioneth¬ 
shire,  XXXVIII.  16;  XXXIX.  13,  14;  Xl.II.  8,  12,  16;  XLIII.  4;  XI.VH.  4, 
8,  12,  15;  XLIX.  2,  6.  Monmouthshire,  VIII.  10,  13,  :15;  IX.  13;  XI.  10.  11; 
XII.  16 ;  XIV.  1, 2,  3.  6.  10 ;  XVII.  16 ;  XXII.  16 :  XXIII.  7, 15,  16 ;  XXIV  14 ; 
XXVII.  4,  7,  12 ;  XXVUI.  3,  4,  5. 8, 10,  1 1 ;  XXIX.  7,  8,  10, 12. 14. 15 ;  XXXIII. 
12.  1.5,  16;  XXXIV.  7.  Montgomeryshire,  IX.  8,  12;  X.  3,  6,  it,  1(»,  11,  13,  14, 
15 ;  XII.  13,  14.  16  :  XIIa.  16 ;  XIII.  2,  3,  7,  8,  9, 10,  12,  14.  15 ;  XIV.  4,  5.  7 ; 
XV.  1,  2,  3,  5,  6,  7 ;  XVIII.  8,  12,  16 ;  XIX.  4 ;  XX.  1,  2. 6.  7  ;  XXL  1.  9  ;  XXV 
4  8,  12.  15;  XXXII.  2.  Shropshire,  V.  11,  14,  16;  VII.  16;  XII.  1,2,  3.  4.  .5, 
6!  7.  8,  10,  11,  13,  16;  XIV.  4;  XVIII.  7;  XIX.  7;  XXV.  3.  Staffordshire. 

XXIX.  2;  XXX.  2;  XXXVI.  1,  2,  3,  4,  .5,  C,  7,  8,9,  10,  11,  12.  13.  14,  1.5,  16; 
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XXXVIl.  1.5,  6,  8,9,  10.  14,  16;  XXXVIII.  1,  9,  14;  XL.  9,12;  XLI.  9,  10; 
XLVII.  4;  XLVIIa.  1.  Wiltihire,  LXII.  7,  8, 12;  LXIII.  5,9,  12, 15, 16;  LXVI. 

8,  12, 16;  LXXI.  8;  LXXII.  1,4,  8, 10, 11,  12, 14, 15. 16;  LXXIV.  2,  4  ;  LXXV 
1 ;  LXXVII.  1.  2.  3,  4,  5,  7,  11.  :$t.  each. 

4  milei  to  1  inch: — 

(9  and  10),  15  (engraved).  1«.  6<1.  each. 

This  completes  the  publication  of  the  4-mile  map  of  England  and  Wales. 

County  ma}>s  with  roads  printed  in  colour : — Bedfordshire,  Cambridgeshire,  Hunt¬ 
ingdonshire.  Northamptonshire,  and  Rutland  ;  *  Brecknockshire,  Herefordshire, 
Montgomeryshire,  and  Radnorshire;  Cheshire,  Shropshire,  Staffordshire,  and 
Flintshire  (Det.) ;  Derbyshire,  Nottinghamshire,  and  Leicestershire;  Gloucester¬ 
shire,  Warwickshire,  and  Worcestershire;  Lancashire;  Buckinghamshire,  Berk¬ 
shire,  Hertfordshire,  Middlesex  and  London.  9d.  each. 

(£1  Stanford,  London  Agent.) 

England  and  Wales.  Bartholomew, 

lleduced  Ordnance  Survey  of  England  and  Wales.  Scale  1  :  126,720  or  2  stat. 
miles  to  an  inch.  Sheet  32.  Sussex:  J.  Bartholomew  &  Co.,  Edinburgh,  1901. 
Price  2s.  Presented  by  the  PublUlter. 

The  area  included  in  this  sheet  is  from  Redhill  on  the  north  to  the  const  on  the  south, 
and  from  about  three  miles  west  of  Lipliook  on  the  west  to  a  little  beyond  Pevensey 
on  the  east.  As  in  the  rest  of  the  series,  the  relief  is  shown  by  a  system  of  tinting 
and  contours,  in  addition  to  which  altitudes  are  also  given  in  figures.  Main  roads 
are  coloured  brown,  and  water  blue. 


ASIA. 

Yenisei  Biver.  Vilkitzki. 

Atlas  of  the  River  Yenisei  from  its  mouth  to  Yeniseisk,  from  surveys  made  by  the 
expedition  under  the  command  of  Lieut. -Col.  Vilkitzki.  Published  at  the  Chief 
Hydrographic  Department,  Ministry  of  Marine,  St.  Petersburg,  19U0.  [In 
Russian.]  Preeented  by  the  Chief  hydrographic  DepartnteiU,  St.  Petertburg. 
t  'ousiderable  interest  has  for  years  past  been  taken  in  the  riuestion  of  the  possible 
commercial  development  of  Central  Siberia  by  means  of  its  important  waterways,  ami 
in  particular  by  way  of  the  Yenisei  river.  This  interest  is  due  in  a  great  nieainre  to 
the  voyages  of  Captain  Wiggins  up  this  river  via  the  northern  shores  of  Europe,  and 
has  led  to  the  Russian  Government  undertaking  a  thorough  survey  of  the  Yenisei, 
which  was  commenced  in  1894  by  the  expedition  under  Colonel  Vilkitzki,  and  the 
results  of  which  are  now  well  set  forth  in  the  excellent  atlas  just  presenh^d  to  this 
Society.  The  charts  of  which  the  atlas  is  composed  are  on  the  scale  of  5  versts 
(3'31  stat.  miles)  to  an  inch,  and  show  the  whole  coarse  of  the  Yenisei  from 
Golchika  at  its  mouth  to  Yeniseisk.  It  consists  altogether  of  nine  sheets,  some  of 
which  are  double,  and  an  index.  Many  soundings  are  laid  down,  and  islands,  sand¬ 
banks,  and  rucks  are  indicated,  as  well  as  the  nature  of  the  banks.  Parts  where  the 
survey  is  incomplete  are  shown  by  a  dotted  line.  In  addition  to  the  charts,  there  are 
five  pages  of  letterpress,  an  interesting  table  giving  the  speed  of  the  current  of  the 
river  at  different  points,  and  other  usetul  information. 

AFRICA. 

‘Congo  Free  State.  Lemaire. 

Ktat  Independaut  du  Congo  Mission  scientifique  du  Ka-tanga.  Lieut.  Ch.  Lemaire 
do  2°  Regt.  d’Artillerie,  Chef  de  Mission,  Mr.  F.  Michel,  second  de  la  mission. 
Mr.  L.  Questiaux,  Prospector.  Scale  1 :  1,000,000  or  lo-?  stat.  miles  to  an  inch. 

2  sheets.  Falk  Fils,  Bruxelles. 

This  map  consists  of  two  sections,  the  first  of  which  shows  the  route  and  the  results 
of  the  surveys  of  the  Belgian  expedition  under  the  command  of  Lieut.  Lemaire  from 
August  5,  1898.  to  March  2,  1900 ;  and  the  second,  the  journey  undertaken  between 
March  24  and  .July  3,  1900.  During  the  first  of  these  two  journeys  Lieut.  I.emaire  and 
his  party  travelled  from  Lake  Tanganyika  in  a  south-westerly  and  westerly  direction 
rid  Lake  Mweru,  to  the  upper  waters  of  the  Kasai  and  Lake  Dilolo,  following  a  coarse 
slightly  to  the  north  of  the  watershed  between  the  Congo  and  Zambezi.  Considerable 
detailed  information  was  gained  respecting  the  direction  of  the  tributary  rivers  and 
streams  forming  the  upper  waters  of  these  two  rivets,  which  will  render  it  necessary 
to  modify  our  previous  ideas  in  eome  respects,  and  to  correct  the  map  of  this  region. 
The  second  map  commences  at  Lake  Mweru,  and  illustrates  Lieut.  Lemaire’s  ex- 
(tedition  to  Luke  Tanganyika,  and  thence  down  the  Lualuba  and  upper  Congo  to 
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StanU-y  Ville,  in  the  neighbourhood  of  Stanley  falls.  The  places  where  obeerva- 
tions  for  longitude  were  taken  are  indicated,  and  the  method  employed  stated, 
and  by  means  of  a  special  symbol,  those  places  where  no  astronomical  observations 
were  taken  are  clearly  distinguished.  By  a  somewhat  remarkable  omission,  there  is, 
however,  nothing  to  show  where  the  latitude  was  observed,  nor  does  the  map  state  upon 
what  the  route  survey  depends,  nor  what  instruments  were  employetl  upon  it. 
N\imerous  altitudes  are  given  in  metres,  but  here  again  it  is  not  stated  how  they  wer»- 
observetl,  notwithstanding  the  fact  that  there  is  a  note  pointing  out  that  the  altitudes  laid 
down  on  the  map  are  somewhat  too  low,  and  giving  the  corrections  for  seven  important 
places.  The  map  is  clearly  drawn,  and  printed  in  colours.  No  attempt  has  been 
made  to  incorporate  the  work  of  previous  explorers. 

AMEBICA. 

Haiti.  Tippenhaner. 

Topographiscbe  und  geologische  Karte  des  Mome  de  la  Selle,  der  Cul-de-Sac- 
Ebene  und  des  l^alzseengebietes,  lusel  Haiti.  Oezeichnet  von  L.  Gentil 
Tippcnhauer.  Scale  1:100,000  or  1‘5  stat.  mile  to  an  inch.  PetermanuK 
(itographiiche  MiUeiluttgen.  .Tabrgang  1901,  Taf.  13  und  14.  Gotha:  Justus 
Perthes.  Pretented  by  the  Puhlither. 

United  States.  U.S.  Geological  Survey. 

Geologic  Atlas  of  the  United  States.  Scale  1  :  125,000  or  1'8  stat.  mile  to  an  inch. 
Folios :  Bristol,  La  Plata,  Monterey,  Menominee,  Mother  Ixsle  District,  Uvalde, 
Tintic,  Colfax,  Danville,  Walsenburg,  Huntington,  Washington,  Spanish  Peaks. 
Department  of  the  Interior,  United  States  Geological  Survey,  Charles  D.  Walcott, 
Director,  Washington,  D.C.  Pretented  by  the  U.ti.  Oeological  Survey. 

As  is  the  case  with  the  other  folios  of  the  United  States  Geological  Survey,  each 
of  the  thirteen  above-mentioned  consist  first  of  all  of  a  few  sheets  of  descriptive  and 
explanatory  text,  and  then  of  a  “  topographic  sheet  ”  of  the  area  under  consideration, 
giving  only  the  topographical  features  and  the  more  important  names.  After  this 
follow  several  sheets  showing  the  geological  features  by  well-selected  colours  and 
symbols  based  upon  the  topographic  sheet,  und  sheets  of  sections  und  diagrams.  In 
addition  to  forming  a  part  of  a  most  important  und  extensive  survey  of  the  United  States, 
each  folio  is  complete  in  itself,  and  a  careful  perusal  of  any  one  of  them,  together  with  a 
comparison  of  the  various  sheets  it  contains,  cannot  fail  to  be  extremely  instructive  to 
ihe  student  of  geology  and  physical  geography. 

CHABTS. 

Bussian  Charts.  Chief  Hydrographic  Department,  Ministry  of  Marine,  St.  Petersburg, 
('harts  and  Plans  published  by  the  Chief  Hydrographic  Department,  Ministry  of 
Marine,  St.  Petersburg. 

Itbiek  Sea  and  Sea  of  Azov. 

No. 

554.  Plan  of  Odessa.  Scale  420  feet  to  an  inch.  1901. 

.503.  Plan  of  Batum.  Scale  280  feet  to  an  inch.  1900. 

1797.  (Joast  of  Crimea  from  Cape  Khersonese  to  Cape  Meganom.  Scale  2  geo. 
miles  to  an  inch.  1900. 

1824.  Black  sea,  east  coast  from  Gelenjik  to  Psezuap.  Scale  2  geo.  miles  to 
an  inch.  1901. 

.■>56.  Plan  of  Marinpol.  Scale  1400  feet  to  an  inch.  1901. 

Arctic  Ocean. 

.561.  Murman  coast,  bay  of  Evanovski.  Scale  1400  feet  to  an  inch.  1901. 

.555.  Plan  of  Bear  island.  Scab'  8400  feet  to  an  inch. 

Gulf  of  Finland. 

.565.  Plan  of  the  harbour  of  Peterhof.  Scale  63  fi'et  to  an  inch.  19i>0. 

Xorlli  Pacific  Ocean. 

558.  Entrance  to  Kiver  Amur.  Scale  41  geo.  miles  to  an  inch.  1900. 

.564.  Korea  bay,  entrance  to  the  Yalu  river.  Scale  1  geo.  mile  to  an  inch.  1901. 

U.S.  Charts.  U.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean  for  August,  and  North  Pacific  Ocean  for 
September,  1901.  U.S.  Hydrographic  Office.  Washington,  D.C.  Presented  by  the 
V.S.  Hydrographic  OJice. 


464 


NEW  MAPS. 


PHOTOGRAPHS. 

N.-E.  Africa  and  Arabia.  .  .  Naretti. 

Seventy  Photograpba  of  natives  and  scenery  of  X.-E.  Africa  and  Arabia.  By 
Sigr.  L.  Naretti,  of  Massawa,  and  G.  P.  Devey,  Esq.  Presented  by  O.  P.  Derey,  Esq. 

Mr.  Devey  bas  already  added  many  pbotograpbs  to  tbe  Society's  collection,  and 
these  wbicb  he  has  recently  presented  are  specially  welcome.  The  following  is  a  list 
of  the  subjects : — 

( 1-8)  Massawa ;  (9)  Group  of  women  of  various  tribes  of  Eritrea ;  (10)  Assab — group 
of  Danakil  men  and  women;  (11)  Assab — a  Somali  caravan ;  (12)  Assab— natives  in 
palm  trees;  (13)  Abyssinian  musicians;  (14)  Abyssinian  woman  carrying  child  ;  (15) 
Abyssinian  women  porters;  (16)  Abyssinian  weaving-loom ;  (17)  Group  of  tbe  chiefs 
of  Adua;  (18)  Adua— family  of  Bascia  Gion  ;  (19)  Queen  Taitu  and  King  Menelik; 
(20)  Maccala — funeral  ceremony;  (21)  Troops  entering  the  emperor’s  palace  on  the 
day  of  the  Mascal ;  (22)  Ras  Mangashia  presiding  at  a  tribunal ;  (23)  Ras  Mangashia 
on  horseback ;  (24)  Son  and  nephew  of  Ras  Mangashia ;  (25)  Ras  >Iangashia's  Jester ; 
(26)  A  country  woman  carrying  child;  (27)  A  girl;  (28)  An  Axum  nobleman;  (29) 
An  Amara  family;  (30)  Graves  of  Italians  at  Coatit;  (31)  Sudanese  women;  (32) 
Shiek  Aly  Xurin,  chief  of  the  advance  guard  at  tbe  taking  of  Kassala;  (33)  Beduin 
from  Halmb ;  (34)  Kamaran  island — Lazaret,  1897 ;  (35)  Kamaran  island — a  hospital  in 
building;  (^)  A  runaway  slave;  (37-48)  Views  of  Jedda;  (49)  Albatros,Siu  Austrian 
imm-of-war,  in  Jedda  roads;  (50)  The  Kaaba  viewed  from  Mount  Keyis;  (51)  El 
Haram,  the  holy  place  of  Mekka ;  (52  and  53)  Attending  the  prayer  around  the 
Kaaba;  (54  and  55)  Pilgrim’s  arrival  at  Mount  Arafat;  (56)  The  Muna  side  Ix'yond 
Mekka;  pilgrimage  to  Seyid  Memuniye'  12  miles  distant;  (57)  East  side  of  Muna 
valley;  (58)  Mezdelfe  pilgrims  passing;  (59)  Another  view  of  the  Kaaba;  (60)  The 
Omra;  (61)  West  side  of  Muna  valley;  (62)  The  town  of  Medina;  (63  and  64) 
The  prophet’s  tomb  (“the  garden  of  purity”);  (65)  Town  of  Tarif ;  (66)  Rock 
near  Mekka  beneath  which  Mohammed  would  retire  to  meditate;  (67)  Tomb  of 
Khadija,  and  other  monuments;  (68)  Arafat  on  pilgrimage  day.  A.n.  1314  (1897); 
(69)  Departure  of  Armenian  travellers  from  Van.  1892;  (70)  HamMiyyeli  otiicers  and 
their  sons  returning  from  Constantinople,  1893,  near  Bayazid. 

Portuguese  East  Africa — Barue  Country.  Arnold. 

Thirty  Photographs  of  the  Barue  Country.  By  Lieut.-Coloned  A.  J.  Arnold,  d.s.o., 
1900.  Presented  by  Lieut. -Colonel  Arnold. 

These  photographs  were  taken  in  the  imperfectly  known  region  of  Portuguese  East 
Africa  between  the  Zambezi  and  tbe  Pungwe,  and  are  of  considerable  interest.  They 
are  half-plate  platinotypes,  and  many  of  them  are  extremely  well  taken.  The  follow¬ 
ing  is  a  list  of  the  titles  : — 

(1)  Barue  hut  showing  stockade  defence  at  Mungari ;  (2  ami  3)  Breakfast  by  the 
roadside ;  (4)  Bed  of  torrent  at  foot  of  the  hills  near  Katandiga’s  kraal ;  (5)  Camp  at 
.Mungari;  (6)  Porters  marching  in  the  bed  of  the  Muira  river;  (7  &  8)  Memls-rs  of 
Barue  expedition  in  camp  with  hunting  trophies;  (9)  Commandant  and  secretary  of 
Tambura  with  “boy;”  (10)  Mdaba  with  Makombe  inside  kraal,  Mungari;  (11) 
Makombe  and  indunas;  (12  and  13)  N’yaswimbo  and  Dundumura  indunas  of  Makombe 
with  ivory  for  the  King  of  Portugal ;  (14)  Interpreter  and  servants  of  expedition;  (15) 
Misongwe,  kraal  of  N’Canga;  (16)  River  Zambi'zi  from  Tambura;  (17)  Mount  Zuma 
from  Misongwe,  6  kilometres  distant ;  (18)  Porters  resting ;  (19)  View  across  valley  of 
Gairi'dsi  river.  My anga  plateau  in  distance;  (20  and  21)  Fort  D.  Amelia,  Tambura ; 
(22)  Mungari — kraal  of  Makombe  ;  (23)  “  Kopjeland  ”  between  Konfer’s  and  ^Tungari ; 
(24)  Be<l  of  N’yamakombe  river;  (25)  Kopje  north  of  Konfer’s;  (26)  On  the  plateau 
above  Katandiga’s ;  (27)  River  Zambezi,  looking  towards  Zupata  gorge ;  (28)  Katandiga’s 
kraal,  with  Uoandwa  mountains  (700  metres);  (29)  Split  rock  kopje  between  Konfer's 
and  Katandiga’s ;  (30)  On  the  plateau  above  Katandiga’s. 

— It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefVil  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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SIR  WILLIAM  GARSTIN,  K.C.M.G. 
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Scale  1 ;  1,000,000. 
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Stattmenti  of  the  Width,  Dopth,  Velocity  (per  hour)  and  DIeeharge  (per  eecond)  are  made  In  meters 
and  cubic  meters. 

The  Figures  along  the  River  denote  the  Distance  above  Lake  No  In  Kilometers. 

The  Blochs  of  Sadd,  numbered  1  to  10,  have  all  been  removed  (1800  to  1000)  uilth  the  exception 
^  of  No.  IS. 


Tht  Figunt  along  tht  Rher  denote  the  Distance  above  Lake  No  In  Kilometers. 


The  Blocks  of  Sadd,  numbered  1  to  79,  haue  all  been  removed  (1899  to  1900)  with  the  exception 
of  No.  IS. 


Lagoons. 


The  'Highland'  commences  as  a  rule  0'2S  m.  above  the  summer  water-level,  and  gradually  riees 
until  the  Forest  Is  reached.  Much  of  It  is  submerged  In  Flood. 

The  Bahr  el  Oebel,  from  Lake  No  to  Qondokoro,  has  been  reduced  from  the  Compass  Survey  Maps 
on  a  Scale  of  1 ; 370,000,  which  accompany  Sir  9/.  Qarstin's  Report.  These  have  been  checked  by  a 
few  Latitudes  obtained  by  observation'  and  inserted  upon  the  Map. 

In  laying  down  the  Meridians  we  accepted  Major  C.  W.  Watson'e  determination  of  the  Longitude 
of  Rejaf  (Oeog.  Journ.,  Nov.,  1889).  This  places  the  Mouth  of  the  Sobat  In  Long.  31'  20'  E. 

According  to  Major  H.  H.  Austin  (Oeog.  Journ.,  May,  1901)  the  Sobat  mouth  lies  In  Long.  31°  32'  E., 
or  12  m.  further  East.  This  difference  may  be  due  to  an  error  In  the  Long,  assigned  to  either  of  the 
terminal  stations,  to  an  under-estimate  of  the  distance  between  the  Sobat  and  Lake  No,  or  to  a  small 
error  (not  exceeding  2°)  in  the  general  trend  given  to  the  Bahr  el  Oebel. 
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